GG ETHERNET ADAPTERS TESTED 


n =н JUNE 1994 
6 Cross-Platform Group 
Schedulers Reviewed 
Novell’s Newest DOS 


An Easier Way To Develop 
Lotus Notes Applications rce: 
THE MAGAZINE OF TECHNOLOGY INTEGRATION 


Coming: radical new designs from | 
Intel and others will push the | 
80x86 architecture to new heights. |. 


© New 0512 will exploit symmetric multiprocessing hardware ..... 
e Porting Mac applications to the PowerPC ...... | | | 
е Special Report: Distributed Computing ..... ДШ, 


29920 


$3.50 U 


.S.A./ $4.50 IN CANADA 
A McGraw-Hill Publication/0360-5280 


Paradox for Windows 


BIEN SQL Tools MB 
а Абд 1... 


Alias Dialag | 
Вох | 


PACIFIC 


D 


BOATING 


Street; 43! Chesinul Avenue 


ІСІГІ" "Ен 
NOVEMBER - 
12345 6 
7 8 9 1011 12 13 
[o 14 15 16 17 16 19 20 [91 ioa |149 1593 UPS 
[5 21 22 23 24 25 26 27 1076 | 5593 (4793 ГЕРХ 
28 29 30 1123 | 742/92 871/57 DHL 


Create a | Add from | 


Order Information 


| Order No} Sale Date | Ship Date | Ship МА) Total Invoice , 


$3,425.00 | 
| 834500 


Look what you get! 


SpeedlBur^ icons provide push- Stvle Sheets offer instant Instant SQL cunnectivity 


button access to frequently used 
commands 


Object Inspectors" let you click 
on any object to reveal 
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your own templates 


Graphical Query Ву Example 
lets you get answers to questions 
quickly and easily 


Productivity Experis™ show 
you the easiest way to complete 
any task 


| 


Multiple data formats use data 
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News & Views 
GROUPWARE 
Desktop Conferencing 
Takes Off ...... —— HA — 


Although not as flashy as full-length 
feature films on CD-ROM or 3-D virtual 
reality, desktop conferencing applications 
can save you time and money. 


ETHERNET NETWORKING 


Switching Hubs Get Their Due.....28 
Somewhat overshadowed by ATM 
products, Ethernet switching hubs are 
now getting the respect they deserve. 


PCMCIA STANDARDS 


The Memory-Card Manager 
Grows Up ................ Se 


The committee works on a new PCMCIA 
standard that will add bus mastering, a 
32-bit data path, and 3.3-V operation. 


NETWORK BACKUP 


Vendors Work to Cure 
Incompatibility Blues...............32 
Backup software and hardware vendors 
hope that a new standard, the System 
Independent Data Format, will make 
incompatibility problems obsolete. 


SYSTEM SOFTWARE 


STRATEGY 
0S/2 On the PowerPC Slated 
for This Year ........... — —À 3B 


By year-end, IBM plans to release its 
first Microkernel-based Workplace OS 
product for the PowerPC, which is, in 
essence, OS/2 running on the PowerPC. 


PDAS 
Users: Give Us Connected PDAs 
with PCMCIA .................. д. Ж 


BYTE interviewed and surveyed about 
30 current or former PDA users and 
came up with a 10-point wish list for 
next-generation PDAs. 


APPLICATIONS 
DEVELOPMENT 


Options for Notes Developers 

to Improve........................... 0 
Developers frustrated by a limited 
number of visual-programming tools 
should see a change this summer. 


NEW PRODUCTS 


What's New ........................ 288 


InterActive Communicator talks back, 
HotDocs automates document creation, 
and more. 


4 BYTE JUNE 1994 


Cover Story 


NEW PROCESSORS 


80x86 Wars 14 

BY TOM Е. HALFHILL The Intel-based 
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Sound boards clash with hard drive 
controllers on new Pentium system. 
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A look at cryptography, Marvin 
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Developers Debate Stac- 
Microsoft Trade-Secrets 


Decision ........................38 


Software developers and attomeys de- 
bate the ramifications of this important 
court decision. At issue is the preloading 
program that integrates data compres- 
sion into the internal operations of 
MS-DOS. 


Options for Notes Developers 
to Improve .....................40 


Notes developers take heart. This sum- 
mer Lotus plans to release ViP, a Win- 
dows-based visual-programming envi- 
ronment for developing graphical front 
ends for Lotus Notes. ViP is based on a 


new version of LotusScript, a structured 
BASIC-compatible programming 
language. 

The Fine Art of CD-ROM 
Publishing...................... 41 


Microsoft's Art Gallery CD-ROM for 
Windows reproduces all 2200 paintings 
from the National Gallery in London. 
Derived from Micro Gallery, an on-line 
interactive systern located in the Nation- 
al Gallery, the CD-ROM employs ani- 
mations to explain painting techniques, 
compositional devices, color schemes, 
and symbolism used by the painters. 


80x86 Wars....................74 


New 80x86 chip designs from AMD, 
Cyrix, and NexGen promise to deliver 
better performance than Intel’s Pentiums 
while maintaining full compatibility 
with DOS and Windows software. 


Scheduling Across the 
Enterprise.......... — А 


Group-scheduling software makes it 
possible to access the combined calen- 
dars of all the people across your organi- 
zation. We take a look at six cross- 
platform schedulers. 


Forecasting the Future ......237 


Business forecasting software predicts 
future trends—sales projections, inven- 
tory levels, energy usage—by incorpo- 
rating traditional forecasting methods. 
Forecast Pro for Windows wraps all the 
essential methodologies and forecasting 
features into an elegant Windows 
interface. 


Novell's Newest DOS .........241 
Targeted at existing MS-DOS installa- 
tions, Novell DOS 7 bills itself as a bet- 
ter DOS than MS-DOS based on the 
strength of a multitasking kernel, better 
memory management, improved utili- 
ties, and a built-in copy of Personal Net- 
Ware, Novell's peer-to-peer network 
operating system. 
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Contents by Platform 


Pournelle: A Pentium Is 
Sounded Out..................271 


Jerry takes us through the setup and in- 
stallation of his new Pentium system 
and tests ош several sound boards and 
some multimedia packages in the 
process. 
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05/2 On the PowerPC Slated 
|o qpoo AEE: >, 
IBM plans to release its first microker- 
nel-based Workplace OS product for the 
PowerPC—OS/2 running on the Power- 
PC—by the end of the year. 


Retrofitting 05/2 for SMP ...267 


A new version of OS/2 supports 80x86- 
based symmetric multiprocessing. 


MACINTOSH 
Apple, Cirque Unveil Trackball 


An alternative to a mouse or trackball, 
Apple's new trackpad pointing device 
for its Mac PowerBooks requires only 
one moving part: your finger. 


The Fine Art of CD-ROM 
Publishing......................41 
With its use of animations and a Nation- 
al Gallery guide's high-quality digitized 
voice, Microsoft's Art Gallery CD- 
ROM for the Mac and Windows takes 
you on a tour of the National Gallery in 
London. 


Power to the New Macs .....209 


New Power Macs run old Mac applica- 
tions like old Macs, providing compati- 
bility with reasonable speed. Old Mac 
applications will run faster as Apple 
converts more Toolbox calls to native 
PowerPC code. The real performance 
payoff comes from applications 

ported to run native PowerPC 
instructions. 


Scheduling Across the 
Enterprise.....................216 


The BYTE Lab tries out six group 
schedulers with Windows and Macin- 
tosh clients. These packages are evaluat- 
ed for cross-platform and enterprise- 
wide support, case of installation and 
use, feature set, and management 
functions. 


Port Mac Applications to the 
PowerPC ......................213 
Apple's Mixed Mode Manager does 
much to ease the transition to the Power- 
PC world. lt handles switching between 
native PowerPC routines and routines 
executed by the 680x0 emulator. 


ШЕ ым e 
Plug-and-Go File Server......227 


The FAServer 400 from Network Appli- 
ance is an NFS file server for multiven- 
dor Unix networks. À unique file system 
gives it a speed and reliability advantage 
over workstation NFS servers. 


| NETWORKS | | 
Switching Hubs Get 
Their Due.......................28 


Ethernet switching hubs are finally com- 
ing into their own. Here's a look at 
what's available and what to look for if 
you're considering purchasing one. 


Vendors Work to Cure 
Incompatibility Blues..........32 


À new standard, called System-Indepen- 
dent Data Format, promises to make net- 
work backup incompatibility problems a 
thing of the past. 


Special Report: Distributed 
Computing ....................121 
The articles in this special section focus 
on the six key ingredients to making a 
distributed network a reality: OSF's 
Distributed Computing Environment 
standard, distributed databases, storage 
management, security, remote connec- 
tions, and decision-support tools. The 
bottom line is transparency. 


Plug-and-Go File Server......227 


Network Appliance's FAServer is a fast, 
affordable, stand-alone NFS file server 
that's easy to install and administer. lt 
may be too fast for slower clients. 


Dial-Up Networking ..........233 


The NetBlazer PN] remote router gives 
you on-demand routing over PSTN as 
well as leased lines. Jt provides inexpen- 
sive WAN capability with IP, IPX, and 
Apple Ethernet protocols. 


Lab Report: 66 Ethernet 
Adapters ......................246 


Using our application tests, we rank the 
best network adapters in each technolo- 
gy class— NIC, PCMCIA, and parallel- 
port—for speed and case of installation 
and use on the network. 


From Here to There ..........271 
The Point-to-Point Protocol is gaining in 
popularity. Based on the HDLC struc- 
ture (an internationally adopted ISO 
standard), PPP can carry several differ- 
ent protocols simultaneously. It can be 
used to extend a LAN to a remote de- 
vice, to connect to distant segments 

of a LAN, and even to connect 

different LANs together (by means 

of routers). 
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REMOVABLE OPTICAL DISK SYSTEM ' 
8 MB/Sec Data Transfer Rate - 5.2 Gigabyte Capacity 


Finally a storage system that con store it all, Introducing 
Pinnade’s Patent Pending Отау” technology. 


The Pinnade Orray™ is the world’s first optical drive system 

to utilize multiple heads and multiple ist - similar to hard 

disk technology. The Orray™ can perform as fast as most 

hard disk drives, with the added benefit of removable, rel — 
Le inexpensive op tical media. Each color-coded media set p an 
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Intelligent FAST SCSI-2 processor 

System appears оз a standard SCSI direct access drive 
Flash EPROM for on-site firmwore upgrades 
Inexpensive removable optical media sets 


Front panel display and key pod for diagnostics ond device settings 
- Plug ond play for MAG PC Sun, HP, Silicon Graphics and others 
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A powerful new vision 

of programming.™ 

Break the barrier. Extend the 
boundaries. Free yourself from 
the limits of what procedural 
programming can accomplish. 
Get out of the code mode and 
into the VisualAge. 

VisualAge is IBM’s 
powerful new object-oriented 
visual programming tool that 
lets you produce scalable 
client/server applications with- 
out rewriting yesterday's pro- 


grams. And you can do it with 
amazing speed. 

VisualAge supports 
development approaches that 
reward code reuse, so you don’t 
have to spend time writing code 
you ve already written. It gives 
you prebuilt, standard-compli- 
ant objects to get you started, 
intuitive graphical user inter- 
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For a demonstration diskette, 


call 1 800 3-IBM-OS2. 


face tools, and the added flexi- 
bility of a completely integrated 
Smalltalk object-oriented base. 
And it’s so extensible, you can 
even write your own add-ons. 

See VisualAge for your- 
self. То order or to receive a 
VisualAge demonstration disk- 
ette, call 1 800 3-IBM-OS2 
(in Canada, 1 800 465-7999, 
ext. 657) or see your IBM rep- 
resentative. We'll show you how 
easy it is to make the barriers 
come tumbling down. 


SOFTWARE FOR 
OBJECT-ORIENTED PROGRAMMING 


ІВМ is a registered trademark and VisualAge and A powerful new vision of programming are trademarks of International Business Machines Corporation. ©1994 IBM Corp. 
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Core Technologies in BYTE 


We introduce a 
new section that 
will bring you 
monthly coverage 
of the four 

most critical 


technology topics 


This month, I am proud to introduce a new section in 
BYTE called Core Technologies. Each month, this new 
section will bring you specific coverage of four major 
technology topics: CPUs, operating systems, networks, 
and programming. 

For the section’s debut, our CPU coverage (page 265) 
is on the newest version of the PowerPC, the 100-MHz 
604 chip, which promises to be 50 percent faster than 
Intel’s 100-MHz Pentium P54C. Bob Ryan and Tom 
Thompson, who have closely followed the PowerPC for 
BYTE, provide a technical overview of the 604’s six ex- 
ecution units. Three of those execution units are integer 
pipelines, and as the authors point out, in the PC world 
where integer performance is everything, the PowerPC 
604 is the first microprocessor to have three pipelines 
dedicated to integer functions. 

Our operating-system coverage (page 267) is on IBM’s 
implementation of SMP (symmetric multiprocessing) in 
OS/2. No, we're not talking about IBM's Workplace OS, 
which was designed to support SMP. We're talking about 
a retrofit of SMP support onto OS/2 2.1. Naturally, IBM 
had to make some compromises, but as Michael S. Kogan 
(author of The Design of OS/2) points out, OS/2 SMP 
should deliver real scalability to OS/2 programs. 

For our network coverage (page 271), BYTE's Ben 
Smith provides a primer on PPP (Point-to-Point Protocol), 
which is popular for long-distance network connections. 
If you are not familiar with PPP, you'll want to get up to 
speed with this protocol that is already implemented in 
many commercial software packages and hardware. 

In the programming arena, our coverage (page 273) is 
on porting Macintosh applications to the PowerPC. Rick 
Grehan, who is technical director of the BYTE Lab, dis- 
cusses some changes that programmers need to consider, 
such as lost support of the 80-bit extended floating-point 
type, the change from code segments to code fragments, 
and mixed-mode programming. 

The idea for the Core Technologies section came from 
BYTE readers, who continually tell us they read BYTE 


for the technology. We read that in the mail you sent and 
in the surveys you answered. We also learned it through 
the formal focus groups we've had with readers and the 
many informal dinners we've had with groups of BYTE 
readers. Again and again, we heard that you are most in- 
terested in technology coverage—and you've let us know 
that accurately covering technology is BYTE's core com- 
petency. That's why we are introducing the Core Tech- 
nologies section, so that each month you can be certain of 
staying abreast of the four most critical technologies. 
Frankly, we couldn't be happier. BYTE started its move 
back to its technical roots just over two years ago, and 
you've told us that we are on the right track. This June is- 
sue indicates our commitment to supply you with the 
most authoritative information on technology and tech- 
nology integration possible. 

Look at our cover story on the 80x86 wars (page 74), 
for example. BYTE's senior news editor on the West 
Coast, Tom R. Halfhill, provides an insightful look at 
new CPUs from AMD, Cyrix, Intel, and NexGen that 
promise to extend the life of the 80x86-compatible ar- 
chitecture. Each manufacturer has its own ideas on how 
to retain compatibility while moving forward with RISC- 
like features and giving Intel a run for its money. 

Also check out our special report on distributed com- 
puting (beginning on page 121). We have devoted a large 
number of pages to topics such as the OSF's Distributed 
Computing Environment, data distribution, managing 
storage, security, and remote connections. Given the 
changing paradigm of enterprise-wide computing, you 
cannot afford to miss this special report. 

Finally, to make sure that we continue to stay in touch 
with your needs, we ask you to fill out the short ques- 
tionnaire on page 276 to help us shape our network man- 
agement coverage for an upcoming issue. Each month, 
you'll find a similar questionnaire about an upcoming 
topic. You probably saw the first of these questionnaires 
in last month's issue. Your answers will greatly help our 
editors. n 


Р.8. I'd like to welcome BYTE Thailand, which debuted 
in May, as the newest member of the BYTE family. 


DENNIS ALLEN, EDITOR IN CHIEF 
(dallen@bix.com) 
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PENTIUM, CHECK . 


* WORKS WITH MS-DOS, 
CHECK. . 


: WORKS WITH WINDOWS, 
CHECK, . 


” MEETS CORPORATE NETWORK. / COULD De SOME 
STANDARDS, CHECK. . REALLY Cool. STUFF, 


* INCREASES EMPLOYEE 
PRODUCTIVITY, CHECK... 


* PLUG-AND- PLAY EXPANSION , 
CHECK. . 


* RISC PERFORMANCE AT А 
NON -RISC PRICE, CHECK. , 


What would you 
think of a computer that’s 
more powerful 
than a PC, more human 
than a Macintosh 


and designed to work 
with both? 


Think of it as the Macintosh for people who 
thought they could never have a Macintosh. 


Check your preconceptions at the door. 

This isn't just a new family of Macintosh’ personal 
computers. Its a whole new kind of personal computer. 

A new architecture. A new chip. A new standard that 
exceeds previous personal computing standards —yet 
works with MS-DOS, Windows and Macintosh. 

Introducing Power Macintosh” personal computers. 
More powerful than a Pentium processor-based PC. 
More human than Macintosh. The most powerful per- 
sonal computers in the world. 


The power of Apple, IBM 
and Motorola. 


At the heart of Power Macintosh is the PowerPC" 601 
microprocessor: the first of a new family of ultra-high- 
performance RISC chips developed in a 
unique three-year collaboration 
between Apple, IBM and Motorola. 

RISC technology brings a whole 


Tbe PowerPC 601 bas a 

lol of power inside it: the — new level of performance to per- 
combined resources 0 | | 
IBM, Motorola and Apple. sonal computing. Software written 


to take advantage of its unique capabilities, in fact, will 
blow the doors off the same programs written for 486 
PCs — and will run significantly faster than programs for 
Pentium processor-based PCs. 

RISC technology makes everything work faster: 
from 3-D modeling appli- 
cations that require 


From lef), ibe Power 
Macintosh 8100/80, 
Power Macintosh 

7100/66 and Power 
Macintosh 6100/60. 


Edw Wh mk 


ттт] =" Ге ГЫШ 
үс ишиг шиши ш 
m fom fam em _ 
250MB or | 350MBor 500MB | 2500Bio1GB | 


Video support DRAM 
es IMB to 2MB тт тт 0 ЗИВ 


All this plus built-in Macintosh PC Exchange; AppleScript,” QuickTime" sofware, 
TrueType" fonts, GeoPort" serial ports, 16-61 stereo audio input and ойма, file 
sharing without a dedicated server and more. 


floating-point computations to basic business software. 
Combine the increased power of RISC with the practi- 

cal simplicity of a Macintosh, and the result is more work 

done in 1655 time, with lower training and support costs. 


The power to run MS-DOS, Windows 
and Macintosh software. 


Many Power Macintosh configurations come bundled 
with SoftWindows, a software innovation that enables 
Power Macintosh to run hundreds of off-the-shelf MS-DOS 
and Windows programs at 386 and 486 performance 
levels. (Of course, every Power Macintosh can run thou- 
sands of Macintosh personal productivity programs, 100.) 

But that's just the beginning. “Ву the end of 1994,” 
wrote PC/Gomputing, “you'll see 
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PowerPC systems for less than $2,500 running Macintosh, 
Windows, DOS and native applications that make Pentium 
look like a draft horse.” 

This is just the latest example of Apples commitment 
to making it easier for MS-DOS and Windows users to take 
advantage of Macintosh innovations—without sacrificing 
the investments they ve already made in PC technology. 


The power of RISC for 
as little as $1,819; 


The whole computer industry is buzzing about the 
potential of RISC technology in PCs. 

“My next computer will be a PowerPC. I was using 
Intel-based machines long before the PC was a glimmer 
in IBM’ eye, but as Emerson said, foolishly held con- 
sistency is the hobgoblin of little minds... 15 time for a 
change, and the time is now,” wrote Bill Machrone in 
PC Week. “That next machine will probably wear an Apple 
logo.... Apple appears to be a good six months ahead 
of IBM in terms of [PowerPC] product development and 


software integration.” 


Software accelerated for 
Power Macintosh. 


This is just a fraction of the software thal is now or soon will 
be available in versions accelerated for Power Macintosh. 


ACI 4th Dimension 
Adobe Illustrator 
Adobe Photoshop 
Adobe Premiere 
Agfa-Gevaert М.М. 
Aldus FreeHand 
Aldus PageMaker 
Aldus Persuasion 
Alias Sketch! 
auto*desssys formeZ 
Claris ClarisWorks 
Clarislmpact 


Electric Image 
Animation System 


Fractal Design Painter 
Frame FrameMaker 
Graphisoft ArchiCAD 


Great Plains Dynamics 
Release Two 


Insignia Solutions 
SottWindows 


Language Engineering 
LogoVista E to J 


Leaf Systems 
Lotus cc:Mail 


Macromedia Authorware 
Professional 


Macromedia Director 
Macromedia MacroModel 
Microsoft Excel 

Microsoft Word 

Nisus Writer 4.0 

Oracle7 

QuarkXPress 

Radius RocketShare 
Radius VideoVision Studio 
RasterOps Horizon 24 
Ray Dream Designer 
Scitex Corporation Ltd. 
Specular International 
Intini-D 


Strata StudioPro 


SuperMac cards and 
peripherals 


VideoFusion 
Virtus WalkThrough 


Woliram Research 
Mathematica 


WordPerfect 3.0 
WordPerfect Office 


Plug-and-play Ethernet networking is standard. So 
is plug-and-play expansion capability. So is CD-quality bers and graphics, but sound, video clips and animation. 


sound. Put it all together, and you've got a whole new To make the most of these vast new capabilities, 
way to think about Macintosh. you'll need to have the power of RISC technology—and 
The power of the future. the simplicity of Macintosh. 


You can hardly pick up a magazine these days Of course, theres no better way to understand the 
without reading about how the worlds of video, sound, power of Power Macintosh than to try one today at your 
telephones and computers are coming together. About authorized Apple reseller (for the name of one located 
new developments like speech recognition, desk-to-desk ^ near you, call 800-732-3131, ext. 600). 
videoconferencing and integrated voice mail. About how And see just how much more power a Macintosh 
documents of the future will include not just text, num- сап give you. The power to be your best? 


| Introducing Power Macintosh. | 
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Apples new Power Macintosh" computers are here. Based on the new 
PowerPC” microprocessor, they truly have the power to change the course 
of computing. So congratulations, Apple. Way to go, go, go. 


PowerPC Microprocessors. A change for the better. 


(M) MOTOROLA 


©1994 Motorola, Inc. Motorola and the 9) are registered trademarks of Motorola, Inc. Power Macintosh із a trademark of Apple Camputer, Inc. 
PowerPC and the PowerPC logo are trademarks of IBM Corp. and are used by Motorola, Inc., under license from ІВМ Corp. All rights reserved. 


YOULL LIKE 
NEW MICROSOFT 
ACCESS 2.0 
ETHER YOU'RE 
LOOKING FOR 

A database UR A 
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Office Professional includes: Microsoft Excel, Word, PowerPoint, Microsoft Acorss, and a workstation license for (Mail server and software acquired separately). In the 50 United States, call (800) 370-8996, бере. CN3. For info only: In Canada, call (800) 563-9 


They say you cant be all things 
to all people. But one database 


comes really close: new Microsoft 


Access’ database management 
system 2.0. The first relational data- 


base for everyone. 


Mail Merge Wizard works directly with 
Microsoft Word to place your selected data 
into tbe document of your choice. 


ДЕТІ need a database with а 
small “d; you've found it. Microsoft 
Access is easy to use. So easy, you 
can create tables, make forms, and 

| print reports right from the start. 

Want that capital “D” variety? 


ха qualify for 40 rebate upon scrptiring Office 
the 50 Linited States & Canada, call your local Microsoft mzhsichiary пе (206) 936-8661. Microsoft, Microsoft 


Professional 4.3 (1399 upgrade SRP). Phos applicable sales ыз. Reseller prices may vary. Offer good 


Then fasten your seat belts. 
Microsoft Access packs speed, 
power, and control. Helping data- 
base developers quickly create 
sophisticated database applications. 
The fact is, Microsoft Access 


‚ has something for everyone. Or 


more precisely, a lot for everyone. 

Like new Rushmore” query 
optimization, a technology that 
makes queries lightning fast. So 
you get your data quicker. 

Like Table Wizard, a feature 
that takes you step-by-step through 
table setup and design. 

Like Query Wizard, a helpful 
assistant who walks you through 
the steps of finding your data. 

In fact, thanks to IntelliSense" 
technology, a Microsoft Office 
feature, many of your 


tasks become much easier. 
venture beyond the basics, 
develop powerful data- 


base applications. Including 


featuring an 


PowerPoint, Visual Basic and the 


Of course, when youre ready to 


engine-level validation guar- B 


Ming 1 
NU Microsoft. 


event model for added control and 


flexibility similar to Microsoft" 


Add fully fune tional e эт A 5 Vna i 
tbe Button Wizard. Microsoft A аўы үт! uL alle 
work of writing the code bebind the button. 


Visual Basic” programming system. 
Microsoft Access even makes 
it easy to tap into any current data- 
base you have, from Paradox’ to 
Microsoft SQL Server. 
You can also count on unlimit- 


ed no-charge product support 


by phone (toll charges may apply). 


routine tasks will be auto. А29 foras little as $99" for an 
matic. And your complex | upgrade or 5359" for the Office 


Professional upgrade, Microsoft 
Access couldnt be more, well, acces- 
sible. For a resellers name, or to 


Microsoft Access is, (00. order, call 800-370-8996, Dept. СЫЗ. 


жай Augan 3, 1994 ad only in che SÛ Unde Sue © 1994 Мәтіні Corp. A xias reread Miet 
repistered trademarks and IntclliSenee and 


Rushmore arc rademaris of Microsoft Corp. 


Powerful PowerPC Coverage 


You have once again proven to be the 
best journal in the field. Your coverage of 
the Power Mac hardware (April) left all I 
read in the Mac magazines and 
what information I could get 
out of an Apple representative 
far behind. Thanks for the work. 
Martin Rommel 

Cambridge, MA 


I would like to compliment 
Tom Thompson and Bob Ryan 
on their superb cover story on 
the new PowerPCs. The article 
was completely objective, men- 
tioning that the Power Macs are powerful 
but don’t outperform most workstations. 
And what I find most pleasing is the depth 
of the coverage on the systems to be re- 
leased by IBM’s Power Personal Systems 
division. I have yet to see any other peri- 
odical discuss these systems and their 
PReP (PowerPC Reference Platform) 
specification with as much detail and ac- 
curacy as does BYTE. 
Pooya Hemami 
Montreal, Quebec, Canada 


Virtual Conversation on Virtual Legality 


I agree with attorney Victor Cosentino 
(March Commentary) that E-mail con- 
tracts would be easy to fake. However, 
everyday voice-phone transactions are 
made and memorialized, if at all, on 
scrawled bits of paper with the potential 
of being ambiguous and self-serving. Yet 
the vast majority of oral contracts follow 
through to mutually successful conclu- 
sions because most people are in busi- 
ness not only to make money but to stay 
in business. That depends on a reputa- 
tion for keeping your word and delivering 
acceptable quality. Consentino's specific 
advice, “E-mail should not be used to cre- 
ate a contract" is just backward and un- 
helpful. He could have been more helpful 
by telling people how to structure E-mail 
transactions, so problems of proof and 
payment can be avoided. 
Jim Upchurch 
Montgomery, AL 


Many of the points you raise are cor- 
rect; nevertheless, I stand by what I 
said. Voice phone is a good way to ini- 
tiate and negotiate contracts, but when 
a contract involves the sale of goods 
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Apple's Power Masintceh and 


9904's Power Personal Systems 


valued at more than $500, most states 
have laws specifically stating that such 
contracts must be in writing and signed 
in order for them to be enforceable. The 
bottom line is that as a businessperson, 
you need to know the risks in- 
herent in the way you run 
your business, including the 
possibility that someone 
might stiff you on an E-mail 
contract that is not enforce- 
able in court. 

—Victor Cosentino 


In “Virtual Legality,” Victor 
Cosentino concludes that a con- 
tract formed through the ex- 
change of E-mail, without a cryptographic 
“digital signature” is probably not legal- 
ly enforceable. With all professional re- 
spect, I disagree. First, although the 
statute of frauds requires certain contracts 
to be “signed,” the law generally under- 
stands that word to be flexible. The law 
does not require that symbol to be secure 
against forgery, and many courts have 
held that simple telegrams are signed. 
Second, to enforce an E-mail message, 
you must prove its origin, but that does 
not necessarily require a digital signa- 
ture. A famous example occurred in the 
Iran-contra trial of Admiral John Poindex- 
ter. In none of these cases was the mes- 
Sage in question authenticated with a dig- 
ital signature but rather on the basis of a 
log-on password used to send the mes- 
Sage and, more important, the facts and 
circumstances of the case (e.g., testimony 
from a witness: “Не told me he was going 
to send me E-mail, and then I received 
this message...”). Readers should, of 
course, consult their own lawyers. 
Benjamin Wright 
Author of The Law of Electronic 
Commerce: EDI, Fax, and E-mail 
(Little, Brown and Company, 1992) 
Dallas, TX 


Recognizing Wright's expertise in the 
field, 1 maintain that E-mail agreements 
(within the statute of frauds) are proba- 
bly unenforceable in court. Although 
the court does interpret "signed" 
broadly, it would be a great mistake to 
accept the "from" field in plain-text 
E-mail as a signature. Taken out of the 
network, an E-mail message is just ed- 
itable text, easily fabricated. The com- 
parison to telegrams seems inappropri- 
ate. Telegrams are relatively 
trustworthy, because individuals must 


go through an intermediary that deliv- 
ers a fairly unalterable hard copy to the 
recipient. And the Poindexter case in- 
volved multiple messages sent over a 
long period of time rather than just 
those necessary to make an offer and 
acceptance. Furthermore, those mes- 
sages were sent and received within a 
government communications network 
designed for top federal administrative 
officials rather than the anarchic Inter- 
net whose standards are designed to 
support the lowest common denomina- 
tor. Also, in that case, the E-mail mes- 
sage was not considered under the 
strict sense of the statute of fraud. The 
gist of my article was the presence of 
unquantified and unidentified risk of 
which users may not be aware. Per- 
haps, the risk is quite small. However, 
unless the potential loss is also small, 
contracting by E-mail is a risk 1 advise 
my clients not to take. 

—Victor Cosentino 


iHola, Amigos! 


With all this talk of the free trade agree- 
ment, you'd think mail-order companies 
would take advantage of the right-next- 
door million-dollar market of Mexico by 
providing toll-free numbers for direct 
buyers. The opposite is true. In a study 
conducted of more than 50 computer pub- 
lications that we receive at the Universi- 
ty of Mayab, we found only one interna- 
tional toll-free number out of over 300 
direct-sales companies. Interestingly 
enough, that one is a flourishing Texas 
company, which assured us it has been 
selling directly to Mexico for over five 
years with great success and profit. Com- 
puter companies across America, "drop us 
a line,” and if it's toll-free, all the better. 
James Mulford 

Vice President, University of Mayab 

Mérida, Yucatán, Mexico 


Development Much Needed on the Data Highway | 


I have been a long-time, hard-core com- 
puter user for over 15 years in the inter- 
national environment. I have moved more 


Ме want to › hear from you. Addr ress correspon- - } 
dence to Letters s Editor, BYTE, € Or e Phoenix 


‘Mill Lane, 1 Peterborough, NH 034: “or you Г 
can send E-mail vi via ithe Internet or | Te 1 
editors @bix.c com. Letters may. be be edited. | 


COLORADO TAPE BACKUP 


For the Easiest and Most 


Reliable Backup Software, 
Millions Come to Colorado. 
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Introducing Colorado Backup for Windows 2.0 
Tape Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 


zt zg à S ince 1990, Colorado Memory Systems has shipped 


over 3 million copies of our popular Colorado 
Backup” software. Now, we bring you new 
Colorado Backup for Windows” 2.0, which supports 
all Colorado Tape Backup Drives from 120 MB to 
4 GB through а common, easy-to-use interface. 
% Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape Library to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 
“ Explore Colorado Backup for Windows 
and the complete line of Colorado 
Tape Backup Solutions today. 


# 


€ 1993 Сюек) Vey Werîn AFAR tanel Colorado s 2 tered Ela of Colorado Merny Systems. Windows is 3 arademark of Microscfi Corporanon. СЕТГ-041194 
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For more information please call 


than 10 times from one country to anoth- 
er, and my job requires that I travel to 
more than 17 countries. I feel it’s the 
small things that have to get straightened 
out first for the traveling "road warrior." 
It's fine to talk about how to get video 
and sound across continents (March cover 
story), but our first concern should be, 
How will we plug into this network? So 
let's get back to basics. For each city I 
travel to, I have to research what the 
nearest dial-in access point is. In 
the Boston area, I couldn't tell 
you if Boxborough, Stow, or 
Cambridge is closer to 
Westford or to Maynard. 
Perhaps a simple reality check 
would be for an American to 
travel from Boston, Massachusetts, 
to Bangor, Maine. If he or she can 
send an E-mail message in 3 minutes or 
less on arrival at either location, we'll be 
ready to start talking about how best to 
take advantage of fiber-link bandwidths. 
Alan Scarboro 

Geneva, Switzerland 


I have read with fascination about the in- 
formation super highway in recent BYTE 
issues. Being a resident of Kenya, where 
it's difficult to get a clear phone line (ded- 
icated or not) to the next building, let 
alone the next town, BYTE sure puts 
things in perspective. 
Jerry Tribe 
Nairobi, Kenya 


Technically, your data-highway article is 
up to the good standards 1 expect from 
BYTE. But socially? There's enthusias- 
tic, multipage descriptions of commercial 
plans, profit making for vendors, and 
spending opportunities for affluent con- 
sumers. But where did the promised social 
issues (e.g., how it should be built) go? 
Usage-based billing, as intended by 
tollway builders, puts pressure on users to 
reduce their connection time. One fee for 
unlimited connection, as today on the In- 
ternet, makes people adapt an "it's paid 
for, use it" mentality. This leads to the 
strong participation that has made the 
unique culture of the Internet. I have the 
impression that the government has chick- 
ened out in front of politically motivated 
cost-cutters and industry lobbyists. The 
citizens are again going to be the losers. 
Gore's vision of information bettering 
society looks hollow when you consider 
how one-sided it is being implemented. 
Neil Franklin 
Winterthur, Switzerland 
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In Need of a New Paradigm 


Mobile computing has reached critical 
mass, and yet I have been disenchanted 
with coverage in BYTE and in other PC 
magazines regarding this major emerg- 
ing product category for several years. 
You tend to treat mobile PCs as if they 
were desktop systems, but somehow less. 
In fact, they are very different, and it 
would be most helpful to judge them 
against a mobile paradigm. Yet with 
your desktop bias, you give short 
shrift to technologies that differ- 
entiate these smaller systems, 
even as you heap praise on 
all their desktop-like at- 
tributes. Take PCMCIA, for 
example. Yes, PCMCIA has 
growing pains and compatibility 
problems today, but the topic also cries 
out for serious and continuous coverage, 
and except for fax/modem and network- 
adapter announcements, it is not getting 
that coverage from BYTE. 
Frank Keresztes-Fischer 
Brighton, MI 


When evaluating portable computers, 
we use and heavily rate criteria that 
are important to mobile users. For in- 
stance, in the March lab report on 
portables, we evaluate size, weight, bat- 
tery life, communications tools, and 
pointing devices. We also stress the im- 
portance of a portable's ability to con- 
nect to external monitors, its suitability 
for giving presentations, and availabili- 
ty of PCMCIA slots. Furthermore, we 
use a notebook computer as the base- 


line system when comparing bench- 
mark results. —Eds. 


Chicage: An Ambitious Compromise 


I enjoyed reading your informative article 
on Chicago (March News & Views). The 
article mentions Eicon Technology's 
NABIOS redirector as an example of the 
kinds of services that will perpetuate DOS 
dependencies in Chicago. While this is 
true today, Eicon has recognized the lim- 
itations of TSRs in the Windows envi- 
ronment. We have developed a DLL ver- 
sion of the NABIOS redirector (named 
ECLAN) and will include it in all new 
products. Users of our Windows appli- 
cations will no longer need to load TSRs 
to access the InterConnect Server family. 
Lionel Gibbons 

Director of Product Management 

Eicon Technology 

Montreal, Quebec, Canada 


In “Building the Data Highway” (March), 
we said TCP/IP is a routed, connectionless 
datagram protocol. IP is connectionless, 
but TCP is not; thus, TCP riding on IP is 
not connectionless, although UDP/IP is. 


In our March letters page, we incorrectly 
expanded the acronym NIC to network 
interface card. Instead, it should have read 
the Network Information Center, which 
distributes ranges of IP addresses. 8 
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БЕ =» GROUPWARE APPLICATIONS | | 
Are the work-flow processes worth the reengineering effort? 


. NETWORK MANAGEMENT SOFTWARE t 
The BYTE Lab evaluates inventory control, remote configuration, software metering, 


deployment, and LAN monitoring, as well as diagnostic and repair utilities. 


* 27 V.FAST AND V.32TERBO MODEMS 
Just how fast are they? How well do they hold a line? Fax? Interoperate? 
. TECHNICAL DOCUMENT MANAGEMENT 


Does your company manage technical documents effectively and efficiently? We 
examine ways to do so. 


e DATA ACQUISITION TOOLS 
Controlling data eS hardware from Windows may not be as simple as vendors 
would have you ou think. - 


СІС New Handwriter* Inclu 
YPad: The Electronic Note-T. 


THE “Best IN PEN COMPUTING” 


ҮРАр Is FoR 
WHAT You Do 
MOST OFTEN 


YPad furthers the spectacular suc- 
cess of Handwriter* for Windows, the 
all-in-one input device for entering 
graphics, text and commands that's com- 
patible with all your applications. 

We now introduce and include 
our NEW YPad note-taker with our 
ultra-light/ultra-thin tablet, cordless elec- 
tronic pen and recognition software for 
your desktop computer. Also included is 
our NEW Handwriter Recognition 
System version 4.0, NEW SVGA sup- 
port and NEW mouse-replacement dri- 
ver for DOS, And as an incentive for 
you to take us up on our satisfaction-or- 
your-money-back offer, this $600 value 
can be yours for an S.R.P. of only $399. 


THE ULTIMATE 
EDITING TOOL 


You spend at least 80% of your 
document-creating time editing. 
Highlighting, changing words with ges- 
tures you already know, moving text, 
spellchecking, pointing and clicking will 
make your pen the ultimate keyboard 
complement. 


Tired of hurting, sit- 
ting in a rigid, cramped posi- 
tion using the mouse? Are 


qu [ at 


you really getting paid enough to suffer? 
56% of all OSHA reported injuries are 
RSI, or Repetitive Stress Illnesses. The 
recommended physical therapy for wrist 
and tendon problems is making a fist. 


Kind of like you'd do holding a pen. Pen | 


computing is a very healthy complement 
to your computer keyboard. And to 
your life. 


| Michelangelo didn’t create his 
Sistine Chapel masterpiece with a ball 


peen hammer. Why constrain your own 
creativity with a mouse? Handwriter lets 
you draw or trace with case and works 


perfectly with your graphics software. 


TRE UCTIMATE 
LECTRONIC NoOTE-Trée R 
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Why try to remember all those 


different passwords — and changing 
them periodically — when Handwriter 
for Windows comes with signature-veri- 
fication security built into a screen saver? 
People may fry to trace your signature, 
but it's virtually impossible for them to 
duplicate the stroke dynamics you used 
to write it. Signature-verification securi- 
ty makes 2 Handwriter the ultimate 
complement to your keyboard, especially 
in environments where many people 


have potential access co work areas. 


CIC. 


| 21994 by CHC. Handwriter, Handwriter Recognition System and YPad are trademarks of Communication Inteligence Corporation. All other trademarks acknowledged. 


( [oe and its handwriting 
recognition is the best 
we ve ever seen. 9 9 
March 1994, PC COMPUTING 
COMPANIES OFFERING CIC 
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Our previous version is a worldwide 
bestseller. CIC now includes the new 
Handwriter Recognizer version 4.0, which 
is more robust, faster, and allows natural 
writing. 


Handwriter” 
VERSION 1.5 


NEW YPad note-taker, NEW 
Handwriter Recognition System soft- 
ware, NEW SVGA suppor, NEW 
mouse-replacement driver for DOS, 
Microsoft Pen Extensions for Windows, 
a screen saver with Signature Verification, 
Crossword puzzles (and a way to get 
more), an ultra-thin/ultra-light tablet 
that plugs into your serial port, and a 
cordless electronic pen. Priced separately, 
YPad and the new Handwriter for 
Windows are an outstanding value at 
$600. But to encourage you to order ... 


5347 $299 
LIMITED TIME OFFER 


FROM YOUR 

(COMPUTER 

DEALER OR 
DIRECT FROM CIC 


Call 800-888-9242 ext 5031 


415-802-7888 from outside the U.S. 
Or FAX 415-802-7777 


Communication Intelligence Corporation 
NASDAQ/NMS CICI 
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Missions don’t get much more critical than this. Motorola’ is currently developing 


| 
' stellation of 66 satellites orbiting the earth. Equally critical is the massive amount 


the IRIDIUM™ System, a massive cellular communications system involving a con- 


: | of documentation required to get the IRIDIUM System off the ground. And natur- 
ally, Motorola selected the best tool for the job: FrameMaker’ © FrameMaker delivers exactly what 
Motorola needs for all their hardware and software documentation. The ability to easily integrate text, 
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charts and graphics in long, structured formats. On-line document distribution with hypertext capabili- 


ties for fast and easy access to technical information. And multiplatform capabilities for file compatibility 


across the PCs, Macintoshes, and UNIX workstations on site, as well as remote access from systems 


all over the world. © Now imagine what FrameMaker can do for your business. Call (353) 1-842-0500 


today for our comprehensive Guide To Document Publishing with FrameMaker 4. And see what 
FrameMaker can accomplish with your mission critical documents. ХУ Frame 
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VIDEOCONFERENCING 


Desktop Conferencing 


lakes Off 


Update: A new round of desktop conferencing products foster group collaboration 
and could fuel demand for ISDN 


ANDY REINHARDT 


ardly a month goes by without a new 
product introduction in the fast-grow- 
ing desktop videoconferencing and 
document conferencing market. Once merely 
a whizbang technology seen in cartoons or at 
world's fairs (see “Video Conquers the Desk- 
top," September 1993 BYTE), desktop confer- 
encing applications, whether video-based or 
document-sharing only, are emerg- 
ing as a real business pro- 
ductivity tool. 


Among the most notewor- 
thy new entrants is a family of 
products from Intel ((408) 765- 
8080) called ProShare Person- 
al Conferencing. The entry-lev- 
el Standard Edition sells for 
$99. It's a software-only solu- 
tion that allows shared white- 
boarding and documents, but 
no video, over an ISDN or ana- 
log telephone line. 

The Standard Edition lets 
one user own a document; the 
other user sees a bit map of it 
that can be annotated and saved 
locally as an image file. Intel 
WV plans to release this month a 

WA Premier Edition ($299) of 
UX ProShare that adds appli- 
(X cations sharing, so that 
MW two users can work on 
% alive document simul- 
WX taneously. 
М — Intel's top-of-the- 
$$ line Video System 
AR. 200 adds support 
ZA for a video win- 
2777 dow and thus re- 
—— | quires ISDN ora 
= 1 network connection. 
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| N AE x - 7; 1 r^ s € Future Labs’ TalkShow lets users view and update documents, 
| oe heel سما‎ schematics, and bit-map images while conferring on the telephone. Two 
‚| -—— ru engineers in different locations can view a common whiteboard of selected documents, 
Е" mark them, and exchange the final modified documents, 
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ISA data compression/decom- 
pression and ISDN cards, a 
small video camera, an ear- 
phone, a microphone, and soft- 
ware. Some regional telephone 
companies will distribute the 
product, including Pacific Bell, 
which says it will sell Intel's 
package for $999 to customers 
who subscribe to a new ISDN 
line. 

` Intel has hinted that it will 
support other platforms with 
ProShare, including the Mac. 
The company is leading an ef- 
fort to develop cross-platform 
interoperability standards for 
desktop videoconferencing. 

A competitor to ProShare 
comes from start-up Nuts Tech- 
nologies (San Jose, CA, (408) 
441-2166, and Hong Kong), 
whose Connect 918 ($4299; 
$5899 with the ISDN card) of- 
fers document sharing, file 
transfer, a shared whiteboard, 
and videoconferencing. The 
program currently runs on the 
Mac. A Windows version that 
is planned for release this 
spring will let Mac and Win- ' 
dows users hold desktop con- 
ferences. Connect 918 runs 
over LANs or ISDN or analog 
telephone lines. 

Connect 918 includes an 
H.261-based compression/de- 
compression board, a micro- 
phone and loudspeaker, a cam- 
era, and an optional ISDN 
terminal adapter. The latest 
Mac version (a Windows fol- 
low-up is also planned) adds 
resizable windows and the abil- 
ity to change the frame rate 
during a session. In the future, 
Nuts aims to support more than 
two users at once in a shared 
session. 

Other competitors include 
InVision from InVision Sys- 
tems (Vienna, VA, (703) 506- 
0094) and NTV from Peregrine 
Systems (Carlsbad, CA, (619) 
431-2400). Both companies’ 
products operate in Windows 
and make extensive use of 
desktop standards. InVision 
combines videoconferencing 
and document conferencing, 
uses TCP/IP protocols, and sup- 
ports a wide range of LANs 
and WANs (wide-area net- 
works). It now uses Action Me- 
dia II (i.e., DVI) data com- 
pression and will reportedly 


support Н.261 compression іп 
the future. 

NTV now works only over 
LANs and uses Microsoft’s 
Video for Windows as its video 
format. For a full conferencing 
and screen-sharing system, you 
equip a standard 386DX/25 or 
higher computer with off-the- 
shelf video- and audio-capture 
boards, as well as a camera 
(e.g., the VideoLabs Flexcam), 
microphone, and speakers. For 
systems that only receive video 
and do screen sharing, you can 
skip the video-capture card be- 
cause Video for Windows can 
decompress in software. NTV 
sells for $299. According to 
Peregrine, this means you can 
add a complete videoconfer- 
encing system to a PC for less 
than $1000 per seat, assuming 
a $250 camera, $300 video 
card, $15 for a microphone/ 
headset, and $100 for a net- 
work card, 

For systems integrators who 
are looking to create their own 
videoconferencing solutions, 
Optibase (Dallas, TX, (214) 
386-2040, and Herzliya, Israel) 
sells the Superboard, an SVGA 


· video card with NTSC and 


PAL video input, an ПТ H.261 
codec, MPEG and JPEG com- 
pression support, a fax modem, 
and a bundled Windows DLL 
for custom-developed applica- 
tions. 

SunSolutions (Mountain 
View, CA, (415) 336-4567), a 
Sun Microsystems company, 
has plans this year to port Show 
Me 2.0 from its Solaris/SPARC 
base to Solaris 80x86, Unix 


specifications will help fuel acceptance of desktop videoconferencing and document 


ч 


Consortium for Audlographics 
Teleconferencing Standards 


zoea А "m 7 serbes: ee ee 
compression, a 
Пе standards. | 
Working to promote the ITU.TSS 


variants on Hewlett-Packard 
and IBM RISC workstations, 
and Windows. Show Me 2.0 
supports videoconferencing, 
audioconferencing, document 
and applications sharing, and 
whiteboarding. Prices range 
from $899 to $3270 for a sin- 
gle-user license. 

In the Solaris/SPARC, AIX 
RS/6000, and HP-UX envi- 
ronments, InSoft's Commu- 
nique supports shared white- 
boarding, shared applications, 
and videoconferencing. InSoft 
(Mechanicsburg, PA, (717) 
730-9501) is promoting its own 
API for cross-platform video- 
conferencing, called DVE 
(Digital Video Everywhere), 
and plans to release by July 
versions of its software for 
Windows and Windows NT on 
DEC Alpha systems. 

Desktop conferencing does 
not require video, however. 
Many vendors contend that 
workgroup applications that 
provide audioconferencing and 
document sharing only—with- 
out the “bobbing heads” you 
often get in digital video ap- 
plications—offer a cost-effec- 
tive way for people to collabo- 
rate. One solution that eschews 
the video window is Face to 
Face from Crosswise (Santa 
Cruz, CA, (408) 459-9060). 
The software, which Crosswise 
Claims is the first such pack- 
age to interoperate between 
Windows and the Mac, costs 
$295. It runs on AppleTalk 
LANs or ISDN or analog tele- 
phone lines. Face to Face lets 
two users view and annotate 


Face to Face?" : 
from Crosswise, lets р 
you organize comments Into 


independent document layers to help separate 
comments made by different individuals or on different dat 


documents as they talk on the 
phone. It includes an address 
book, a control panel, and 
meeting management. For 
record keeping, a file is auto- 
matically generated for each 
session that includes the names 
of the participants, copies of 
the shared documents, and all 
annotations, Crosswise has es- 
tablished partnerships with Ap- 
ple and Pacific Bell. 

Another contender in soft- 
ware-only conferencing is Talk- 
Show from Future Labs (Los 
Altos, CA, (415) 254-9000), 
which now runs only on Win- 
dows. Version 2.0 adds sup- 
port for WANs (via TCP/IP 
and IPX protocols), whereas 
before it ran only on NetBIOS, 
and accommodates multiple 
users in a single session. It also 
supports more graphics file for- 
mats and JPEG image com- 
pression. One of the most at- 


Standards Efforts Aim to Ease Incompatibilities 


Several standards efforts are under way in the conferencing market, aimed at enabling interoperability, creating opportunities for new vendors, and 
pulling down prices. Driven by some of the biggest names in the business, including Intel, Lotus, AT&T, Hewlett-Packard, and MCI, these 


Describes video compression, audio, 
and call setup formats. | 


standard T.120 multipoint audiographic 


conferencing Standard. 


Technology foraudiographic. | 
conferencing that splits a single analog 


telephone line into two virtual channels, 


Radish Communications 
Systems’ VoiceView 


Technology for multiplexing voice and data 
over a single analog telephone fine. 
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Cross-platform; 
network independent. 


data transmission. — 


modems through firmware upgrade; 
inexpensive; backed by Microsoft. 


tractive aspects of the $199 
package is that you can dis- 
tribute an unlimited number of 
temporary “guest” copies to re- 
mote users who want to partic- 
ipate in a document conference 
but don’t own TalkShow. An- 
other software-only contender 
comes from WorldLinx (Tor- 
onto, Ontario, Canada, (416) 
350-1000), which sells the 
$195 Vis-a-Vis in DOS, Win- 
dows, and Mac versions. 

The emergence of better and 
less expensive compression 
technologies, widely installed 
networks and ISDN lines, and 
a growing demand for collab- 
orative computing tools have 
thrust video and audiographic 
applications into the spotlight. 
After years of evangelizing 
ISDN, U.S. phone companies 
may finally have the “killer ap- 
plication” that will stimulate 
demand for digital telephony. 


Complex; expensive to implement; requires 
hed digital se: 
рутун by А 


Гусев like ISDN. 
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Requires two.separate 
analog telephone lines, 


Voice and data not 00 
simultaneous. 
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Made to 
be ignored. 


Network-ready 
HP LaserJet printers 
for your LAN. 


Much to be done. And precious 
little time to do it. Why allow network 
and end-user snags to distract you 
from the more important things? 

The new, network-ready HP 
LaserJet 4M Plus and the HP LaserJet 
4Si MX printers work in all the most 
popular network environments. 
Direct-connect right out of the box 
with the built-in HP JetDirect network 
interface card. And move between 
network operating systems without 


firmware upgrades. 


bei vent era 


HAGAE SAT ES AGANT 


The primary benefit to users is, 
of course, faster job completion time. 
Network-ready HP LaserJet printers 
bypass parallel-port bottlenecks. 
Maximize data-transfer speed. Provide 
bi-directional communication. And 
reduce the load on your file servers. 

Other user benefits abound. 
Automatic switching between lan- 
guages, I/Os and operating systems. 
Adobe" PostScript" Level 2 software 
built in. And versatile paper-handling 
capabilities. 

Consider all this, along with 
legendary LaserJet reliability and 
HP's superior service and support, 
and there's really no question. Call 
1-800-LASERJET, Ext. 8246 for 
more information? 

Give your users network-ready 
HP LaserJet printers. Let them take 


care of themselves. Then walk away 


with confidence. 


You do your job. We'll do ours. 


HP LaserJet Printers 
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ETHERNET NETWORKING 


Switching Hubs Get Their Due 


hen it comes to pro- tems (Menlo Park, CA) ac- company’s switching technol- products аге the EIFO Client/ 
viding bandwidth for quired switching-hub vendor ору called Secure Fast Packet Server Switching Hub from 
applications like multimedia Crescendo Communications, Switching, which incorporates FDDI (Fiber Distributed Data 


and video over LANs, ATM 
(Asynchronous Transfer Mode) 


Network Systems (Minneapo- 
lis) acquired Bytex, 3Com 


Ethernet and ATM switching 
technologies. Similarly, Syn- 


Interface) specialist Network 
Peripherals (San Jose), the SH 


gets all the attention. Some- (Santa Clara, CA) acquired optics’ Lattis System 5000 in- 516 from NBase Switch Com- 
what overshadowed by АТМ  Synernetics, and Chipcom telligent hub will integrate the munications (Chatsworth, CA), 
products, although now start- merged with switching-hub company’s ATM, Ethernet and WaveSwitch from Plain- 
ing to get the respect they de- vendor Artel Communications. switching, and ATM/Ethernet tree Systems (Wellesley, МА). 
serve, are Ethernet switching Cisco recently introduced its translation technologies into Тһе SH 516 and WaveSwitch 


hubs. These let a company ease 
network bottlenecks and save 
money by not having to up- 
grade workstation adapter cards 
or installed network cabling. 
Al Herrington, the commu- 
nications manager at St. Jude 


Catalyst switching hub, the first 
product from its relationship 
with Crescendo. Optical Data 
Systems (Dallas, TX) and 
Kalpana (Sunnyvale, CA) have 
partnered to integrate Kal- 
pana’s EtherSwitch technol- 


one platform over the second 
half of this year. 

Ethernet switching offerings 
from other hub vendors include 
the LANswitch family from 
Lannet (Irvine, CA), which are 
cards for Lannet’s Multinet 


connect multiple Ethernet seg- 
ments to fast Ethernet net- 
works. 

Hub capabilities vary wide- 
ly (see the chart). The EIFO 
product sells for about $8000, 
while Cabletron’s switching 


Children’s Research Hospital ogy with ODS’s Infinity intel- hub; Kalpana’s EtherSwitch modules alone can cost $8000 
and a beta user of the ONcore — ligent switching hub. EPS-1500; the Powerhub from or more each, with hubs sell- 
Switching System from Chip- Traditional hub vendors — Alantec (San Jose, CA); the ing from $12,000 to $50,000. 


com (Southborough, MA), says 
the switching hub integrates 
easily into his network, "and 
the learning curve is almost 


such as Cabletron Systems 
(Rochester, NH) and Santa 
Clara-based Synoptics Com- 
munications are also releasing 


Elite ES/1 from Standard Mi- 
crosystems (Hauppauge, NY); 
and the Series 6000 with its 
PowerSwitch module from 


However, enterprise hubs usu- 
ally support a higher number 
of LAN segments per switch- 
ing module and workstations 


zero." Because virtually all ma- products. Cabletron scheduled — Networth (Irving, TX). per segment than workgroup 
jor hub vendors offer upgrades а May release for its Multi Me- Ethernet switching hubs are hubs do. Thus, enterprise hubs 
to ATM via modules that you dia Access Center-Plus, a fault- also coming from start-ups that typically offer greater flexibil- 
plug into a hub, today's Ether- tolerant switching system that have expertise in switching or ity and management functions 
net switching hubs offer a step- incorporates ATM and deliv- high-speed networking, such at costs of about $300 to $400 


ping-stone to ATM. 

In the past nine months, 
many leading router and hub 
vendors that lacked switching 
technology have acquired com- 
panies that have it. Cisco Sys- 


Server on FDDI or fast 


ers aggregate bandwidth ex- 
ceeding 10 Gbps, providing 
500 ports of connectivity and 
160 LAN segments. Ca- 
bletron's ESX-MIM MMAC 
module already supports the 


as fast Ethernet pioneer Grand 
Junction (Fremont, CA), whose 
FastSwitch gives 25 switched 
10-Mbps end-user connections 
and two 100-Mbps fast Ether- 
het server connections. Other 


What to Look For in Hubs 


Properties to Look For 


per port over a typical work- 
group hub. One way to sepa- 
rate hubs is by the size of the 
network they will service and 
the functions they support. 
—Salvatore Salamone 


Examples of Switching Hubs 


Connactions to high-speed 


h EIFO Client/Server 
LANs like FDDI and fast 


Switching Hub from Network 


May not be expandable. 

May not provide for migration 
to other switching technologies, 
May not offer adequate network 


Ethemet backbone 
connected to multiple 
LAN segments. 


PowerHub from Alantec. 
LANplex 6000 from 3Com 
MMAC from Cabletron. 
LANSwitch from Lannet. 
Elite ES/1 from SMC. 


Cost per port typically 
higher than that of workgroup 
hubs. 


Same as departmental, Advanced network 

but with added ability management capabllities. 

to set up virtual Security features. 
workgroups. Migration path to ATM. 

May be a mix of Ethemet May include routing functions. 
switching and ATM. 


28 BYTE JUNE 1994 


MICROSOFT FOXPRO 2.6 BRINGS 


YOUR dBASE FILES FORWARD. 
OR YOUR MONEY BACK. 


99 


Risk free 


Keep track of all 
your related files 
using the new 
Catalog Manager. 


10 new wizards, 
like this Group/ 
Total Report 
Wizard, simplify 
everything 

from tables to 
mail merge. 


FoxPro is available 
for Windows, MS-DOS, 
and Macintosh® 


пи 
| 1 


FOXPRO 


———— a че — 


Run dBASE reports, queries, screens, and 
apps on the fastest PC database around. 


The Microsoft® FoxPro" database 
has always been the fastest. And 
now it’s even easier to use, especially 
if you're a user of dBASE? That's 
because Microsoft FoxPro 2.6 for the 
Windows" and MS-DOS* operating 


systems has the unique AutoMigrate 


feature that lets you move your 
existing dBASE files — effortlessly — 
into FoxPro. 

Plus, the FoxPro Catalog Manager 
controls all your files in a single screen. 
Better still, FoxPro 2.6 has over 50 
new dBASE language extensions to 


make file migration seamless. In 


fact, take advantage of this $99* 
offer now, and if FoxPro 2.6 doesn’t 
run your dBASE applications, we'll 
give you your money back. No 
questions asked. 


Wizards make short work of reports, 
mail-merge, tables, queries, and more. 


New FoxPro 2.6 features 10 new 
wizards to make complex tasks simple. 
Create “group/total reports" quickly 
and easily. Define tables, build queries, 
or multiuser data entry screens with a 
few clicks of the mouse. Mail-merge 
your data in Word, WordPerfect? or 
other word processors in seconds. It's 


never been easier. 


Save your data. And your money. 


Order before June 30, 1994, and 
you can run your dBASE files on the 
Windows or MS-DOS operating 
system for only $99 — that's a savings 
of $395 off the suggested retail price! 
Try it for 90 days and if you're not 
completely satisfied that FoxPro 2.6 
has brought your dBASE files forward, 
we'll give you your money back. 

To get your copy of new Microsoft 
FoxPro 2.6, see your reseller. For the 


name of a reseller near you or to order by 
phone, call (800) 434-3918, Dept. PMV. 


Microsoft 


* Plus freight and applicable sales tax if ordering direct from Microsoft. Reseller prices may vary, Offer good until June 30, 1994 and only in the United States, t Money-back guarantee excludes freight. © 1994 Microsoft Corporation. All rights 
reserved, Microsoft, FoxPro, the Foi head design, and MS-DOS are registered trademarks and Windows is a trademark of Microsoft Corporation, Macintosh ıs a registered trademark of Apple Computer, Inc. dBASE is a registered trademark of 
Borland International. Wordferfect is a registered trademark of WordPerfect Corporation, 


No other PC X server delivers Unix applications 
to a PC faster and more reliably than PC-Xware™ from 
NCD. And now PC-Xware even delivers the mail. 

Z-Mail;' that is. 

Because for a limited time the most comprehen- 
sive electronic mail package for Unix (and the perfect 
way to get started integrating Unix and Windows, if 
you haven't already) is yours free with every copy of 
PC-Xware you buy. 

This $295 value is just one more reason 
to buy PC-X ware. 

After all, it's the most reliable PC X 
server there is, and as such, the fastest growing. 
It got that way because we based it 
on the same X server technology found 
in our leading line of X terminals. So 
you'll find in every copy of PC-X ware 
over six years of continued optimization 
and refinement. 

Which explains why it delivers the 
highest overall performance, without 
sacrificing X compliance or reliability. 

Or even functionality. PC-X ware 
gives you a choice of local window man- 
agers (Microsoft? Windows" or our own Motif-like 
NCDwm), plus VI 320 terminal emulation and 
central installation and administration. 

And unlike other PC X servers, with PC-X ware 
you don't have to buy multiple products from different 


vendors to integrate Unix and Windows. It comes 


with all you need, including XR. emote and its own 
TCP/IP software. 

So when it comes to installation and support, 
it'll save you lots of time. 

And more money than you might think. Since 
its price tag, even with all these features, is no higher 
than other PC X servers. 

The ones that lose their way somewhere in the 


gloom of night. 


buy now, eet ZZ- Mail free! 


From now until June 30, 1994, we're giving away one 
copy of Z-Mail with every copy of PC-Xware we sell. 


Z-Mail is specifically designed for all levels 
of users, yet it’s no tinker-toy e-mail system. It’s 
based on industry messaging standards so you can 
install it within your existing SMTP mail system 
in minutes — despite the fact it comes loaded with 
features. Being SMTP-based, you can access all your 
existing mail messages without changing a thing. 
And though Z-Mail is ready to go right out of the 
box, its interface can be customized to your liking. 
Z-Mail also includes MIME support, 
enabling you to send spreadsheets, graphics and 
multimedia as easily as text. It also provides 
advanced message management, including priori- 
tization and rule-based filtering, a full-function 
built-in editor with spell check, directory services 
access, POP3 support and much, much more. Just don’t 
take lots and lots of time to call and place your order. 


Have a copy of PC-Xware and Z-Mail 
delivered to your desktop by e-mailing us now at 
pexware7@pcx.ncd.com. 


Or, call us toll free at 1-800-793-7638. 


This offer is available only from NCD or its authorized resellers. Some restrictions apply for multi-user licenses. All registered and unregistered 


Network Computing Devices, Inc. 


9590 SW Gemini Drive, Beaverton, Oregon 97005, 503-641-2200 


trademarks mentioned above arc the sole property 


of their respective owners. PC-Xware is a trademark of Network Computing Devices, Inc. Z-Code, Z-Mail and the Z logo are trademarks of Z-Code Software Corp. All rights reserved. 
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PCMCIA STANDARDS 


The Мешогу-( ard Manager Grows Up 


5 committee mem- 

bers work on a 
new PCMCIA specifica- 
tion that will add bus | 
mastering, a 32-bit data 
path, and 3.3-V opera- 
tion, users continue to 
grapple with incompati- 
bilities in current prod- 
ucts. PCMCIA devices 
are getting closer to full | 
interoperability across 
different PCs. But users 
of PCMCIA fax mo- 
dems, LAN adapters, and | 
other devices are finding 
that the reality of 100 
percent compatibility ap- 
proaches the goal only | 
asymptotically—coming 
ever closer but never ar- | 
riving. 

Today’s PCMCIA 
scene features a mixture | 
of PCMCIA devices that 
may work perfectly well with 
one brand of PC but not with 
another. “Let’s face it, the 
[PCMCIA] spec was original- 
ly designed as a memory-card 
manager," says Ray Briden- 
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baugh, marketing manager for 
American Megatrends (Nor- 
cross, GA), a company that de- 
velops system motherboards, 
BIOSes, and peripheral cards. 
“PCMCIA is not like PCI [Pe- 


NETWORK BACKUP 


Vendors Work to Cure Incompatibility Blues 


ripheral Component In- 
terconnect]. The PCI spec 
needed little revision. But 
PCMCIA has now be- 
come a broad application 
bus, and this evolution of 
use has resulted in a chal- 
lenge in maintaining 
compatibility across all 
applications." 

| Other incompatibilities 
can occur with devices 
that implement features 
not specified in the spec- 
ification, such as the so- 
called Type ІУ, 16-mm 
cards. Toshiba’s T4600 
and T4700 notebooks 
have a 16-mm slot that 
accepts the company's 
dual-RJ-1 l-port modem. 
| But the modem won't fit 
in standard Type I, II, and 
III slots. 

Dan Sternglass, presi- 
dent of Databook (Ithaca, NY) 
and head of the PCMCIA com- 
mittee's compatibility task 
force, offers a simple rule for 
solving compatibility prob- 
lems: Call your PC vendor to 


see if the PCMCIA device you 
want to buy will work with 
your PC, and use the latest driv- 
ers. "If people do that, they find 
that most everything out there 
works." 

A more permanent solution 
revolves around the PCMCIA 
committee's efforts to tackle 
compatibility issues, which in- 
clude developing a minimum 
required function set for the 
CIS (Card Information Struc- 
ture). The host chip and card 
services use the CIS to proper- 
ly set up IRQs (interrupt re- 
quests), I/O memory base, and 
other settings. Eventually, the 
committee hopes to make 
PCMCIA cards compatible 
across hardware platforms. 

Compatibility will become 
more important as PCMCIA's 
popularity increases as a pe- 
ripheral standard. "All of a sud- 
den, this neat technology has a 
solid marketing purpose that 
will help drive it into legitima- 
cy," says Bridenbaugh. “The 
stepchild has been adopted." 

—Ed Perratore 


3 ncompatible backup storage formats 
are a big problem for many businesses. 
Although the physical formats that gov- 
ern how data is laid down are identical in 
a given backup medium, a brand X drive 
might not be able to read a tape produced 
by a brand Y drive due to differing logical- 
medium formats that define things like file 
header information. Also, a vendor’s prod- 
ucts can be incompatible across different 
operating systems. 

Backup software and hardware vendors 
hope that a new standard, SIDF (System- 
Independent Data Format), will make these 
compatibility problems obsolete. SIDF 
1.0, based on Novell’s SMS (Storage Man- 
agement System) data format, is currently 
being presented for acceptance by the ISO. 
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Key backup and operating-system vendors 
like Exabyte, Palindrome, Novell, Moun- 
tain Network Solutions, and Cheyenne 
Software support SIDF. But Microsoft, 
which has its own Microsoft Tape Format 
standard, has not publicly endorsed SIDF. 

SIDF supports DOS, Unix, NetWare, 
OS/2, and FTAM (File Transfer, Access, 
and Management) file systems, but it can 
be extended to support others. Although 
SIDF will most affect tape backup, it can 
be applied to both sequential (e.g., tape) 
and nonsequential (e.g., hard and CD- 
ROM drives) media. 

SIDF-capable products are shipping 
now, but they won't solve storage-com- 
patibility problems overnight: Media must 
be recorded in SIDF to achieve cross-plat- 


form compatibility. Rerecording old tapes 
is costly and time-consuming, but it's 
worthwhile for some companies, according 
to Jeff Platón, chairman of the SIDF As- 
sociation. He says the less attractive alter- 
native is to keep your older equipment— 
drives, backup software, and perhaps the 
operating system—on hand to read non- 
SIDF archived data. 

"SIDF is probably the wave of the fu- 
ture," says James McNeil, executive vice 
president of business development at 
Cheyenne Software. But he adds that 
Cheyenne will also support its proprietary 
tape format, because the company cannot 
assume that its current customers will im- 
mediately convert to SIDF. 

—Michael Nadeau 


TORTURED 


SCREAMS. | 


EAR PIERCING 


SH ЕК. | 


ANGUISHED 


RIES. 


NOISES FROM THE 
SOUND CARD YOU 


JUST BOUGHT? 


NO. 


ALLE I. 


Must a 16-bit state-of-the-art sound card cost an.arm, a leg and several other appendages? Must you raid 


your children’s college fund to get the CD-quality audio supplied by 32 Operator Wavetable Synthesis? Must you 
fork out a sum equal to the СМР of a small European nation for Sound Blaster" compatibility and a MIDI interface? 
In à word, no. The new АВІА 16 offers all of this, plus easy installation and a Digital Signal Processor that allows 
x you to upgrade to speech recognition, for the oddly level-headed price of $99. Or, for 

a bit more, there's the ARIA 165е, featuring a SCSI-2 interface, a mic/headset, and Inter- 


« | play’s Star Trek®: 25th Anniversary™: 3 Episode Edition with ARIA speech recognition. 
To learn more, call us at 1-800-477-3473. And give your Prometheus 
ears the sound they want. Without ticking off your wallet. 


Circle 316 on Inquiry Card. 


©1994 Prometheus Products Inc. All trademarks are property of thetr respective companies. 86 © 1993 Paramount Pictures АП Rights Reserved. 
STAR TREK is a Registerad Tradernark of Paramount Pictures. Prometheus Authorized Usar. 
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That’s what Windows Sources* called 
our 60 MHz Pentium AMBRA" 
system. And now we’re building 
desktops and towers with the 
90 MHz INTEL” PENTIUM™ processor! 
The right choice to make your apps 
fly, this chip is an amazing 30% 
FASTER than its 66 MHz forerunner. 


iCOMP 


Whether you pick a 60 or 90 MHz 
model, you’ll benefit from perform- 
ance-boosting 236KB L2 CACHE plus 
а fast data path: PCI LOCAL BUS, 
Order your AMBRA preconfigured 
with your pick of PCI options. Like a 
MATROX MGA Il+ graphics accelerator 
that’s 26 MILLION WINMARKS fast! Or a 
nearly-as-speedy PCI Diamond Viper 
graphics card! Look how our Viper- 
equipped 60 MHz AMBRA outper- 


formed the competition: 
GRAPHICS WINMARK 4,07 
800 BY 600 WITH 256 COLORS (millions of puels per second) 
MILLIONS 0 5 10 15 20 25 
АМВНА 60 MHz | 
Pentium PC! Desktop 
cone — mail 


WORST BEST 


YOUR PICK OF PCI OPTIONS... 


• Matrox MGA П+, 2MB VRAM ...$599 
26 million Winmarks 4.0! 


* Diamond Viper, 2MB VRAM....$429 
20 million Winmarks 4.0! 


“ЕСЗІ-2 adapter.......... ә. $325 
Extra expandability! 


„PREINSTALLED IN YOUR SYSTEM AT 
NO EXTRA SERVICE COST. 


HE NEW WINDOWS/MULTI 


"The AMBRA Pentium 
impressed us as a 
polished veteran rather 
than a burgeoning newcomer. 
...the AMBRA line will 
help integrate Pentium 
into the corporate 
and personal workforce.’ 


Windows Sources* 


WEEKDAYS 8 am -11 pm 
WEEKENDS 10 am -7 pm (ET) 


CALL 


1:600 


*Windows Sources, April 1994. ' Plcase call for full details. Onsite service may not be available in certain locations, "Offerings may differ in Canada, 


MEDIA SYSTEM STANDARD.” 


ОРООУРСІ 


* Pentium processor, 90 MHz 

* 64-bit CPU-memory-cache data path 

• 256KB L2 and 16KB L1 cache 

e 8MB RAM, max: 128MB 

* 4 ISA, 2 PCI, 1 ISA/PCI slot 

* 440MB IDE hard disk 

* 6 drive bays 

* Fast PCI IDE controller 

* PCI graphics, 2MB 

• 15" FST-NI color monitor, LR 

* Double-speed multisession CD-ROM 
drive 

* 3.5" 1.44MB diskette drive 

* Lexmark" PS/2*-style 101-key keyboard 

• MS-DOS* 6.2, Windows" 3.1, mouse 


$2,999 (Add $75 for minitower.) 


ТЕШ 


DP6O/PCI 


* Pentium processor, 60 MHz 

* 64-bit CPU-memory-cache data path 

• 256KB L2 and 16KB L1 cache 

o 8MB RAM, max: 128MB 

• 4 ISA, 2 PCI, 1 ISA/PCI slot 

* 340MB IDE hard disk 

* 6 drive bays 

* Fast PCI IDE controller 

* PCI graphics, 2MB 

е 15" FST-NI color monitor, LR 

* 3.5" 1.44MB diskette drive 

* Lexmark PS/2-style 101-key keyboard 

e MS-DOS 6.2, Windows 3.1, mouse 

* Double-speed multisession CD-ROM 
drive 


82,549 (add $75 for minitower.) 


Upgrade to Multimedia Kit ....... $129 


DP60/PCI/MM 
“BEST BUY” 


* Pentium processor, 60 MHz 

* 64-bit CPU-memory-cache data path 

• 256KB L2 апа 16KB L1 cache 

• МВ RAM, max: 128MB 

* 4 ISA, 2 PCI, 1 ISA/PCI slot 

• 440MB IDE hard disk 

* 6 drive bays 

* Fast PCI IDE controller 

* PCI graphics, 2MB 

• 15" FST-NI color monitor, LR 

* Double-speed Multimedia Kit (2X CD- 
ROM drive, 16-bit sound card, speakers) 

o 3.5" 1.44MB diskette drive 

“ Lexmark PS/2-style 101-Кеу keyboard 

* MS-DOS 6.2, Windows 3.1, mouse 

“ Borland Office 2.0 on CD-ROM 

« American Heritage Dictionary on CD-ROM 


$2 ,999 (Add $75 for minitower.) 


Custom Configuration At No Extra Cost! At AMBRA, we know superior 


computing ts about specifics. That’s why we custom-build to your exact specs, 


with absolutely no extra service cost. Ask for expanded memory, or a different 
monitor, or a modem. Or an internal tape backup unit or CD-ROM drive. Your 


AMBRA rep can tell you about the many options available. 


2 0 Q - F 6 | | = Co жа E 


CANADA, 1-800-363-0066, EXT.3611 


DPGOE/VL (E 


e Pentium processor, 60 MHz 

* 64-bit CPU-memory-cache data path 
* 256KB L2 cache 

* 8MB RAM, max: 64MB 

* 6 EISA, 2 EISA/VESA slots 

• 540MB SCSI hard disk 

* 6 drive bays 

* Integrated SCSI controller 

* VESA 32-bit graphics, 2MB 

” 15" FST-NI color monitor, LR 

* 3.5" 1.44MB diskette drive 

e Lexmark PS/2-style 101-Кеу keyboard 
e MS-DOS 6.2, Windows 3.1, mouse 


$3,479 


OPTIONAL IBM” ONSITE SERVICE 
CONTRACT, ONLY $29 FOR 
THE FIRST YEAR 


ZISA) 


тм 


AMBRA 


SUPERIOR COMPUTING 
For THE 
PRICE CONSCIOUS 


486 SYSTEMS 


D433SXA 


e 486SX, 33 MHz 

e 128KB L2 cache, max:256KB 
e 4MB RAM, max: 36MB 

e 5 16-bit ISA slots 

» 240MB IDE hard disk 

• 5 drive bays 

• Local bus IDE controller 

* Local bus graphics, І МВ 

” 14" SVGA color monitor, LR 


$1,399 


UPGRADABLE BUS MODELS. 


ID4-661/VL 


• 486DX2, 66 MHz 
• 256KB WriteBack L2 cache 
* МВ RAM, тах: 64MB 
* 4 16-bit ISA, 1 32-bit 
VL bus slot 
* Easy upgrade to PCI 
ғ 240MB IDE hard disk 
• 5 drive bays 
* Local bus IDE controller 
* Local bus graphics, IMB 
• 15" FST-NI color monitor, LR 


~ 2 099,4, minitower) 


PENTIUM EISA/VESA 


DPOOE/VL 


* Pentium processor, 60 MHz 

* 64-bit CPU-memory-cache 
data path 

• 256KB L2 cache 

» SMB RAM, max: 64MB 

* 6 EISA, 2 EISA/VESA slots 

• 540MB SCSI hard disk 

› 6 drive bays 

* [ntegrated SCSI-2 controller 

* VESA 32-bit graphics, 2MB 

• 15" FST-NI color monitor, LR 


$3,479 


S450DXA 


• 486DX2, 50 MHz 

• 128KB L2 cache, max:256KB 
o 4MB RAM, max: 36MB 

ғ 3 16-bit ISA slots 

ғ 240MB IDE hard disk 

е 3 drive bays 


* Local bus IDE controller 
* Local bus graphics, ІМВ 
e 14" SVGA color monitor, LR 


$1,599 


D4.100I/VIL 


ғ Intel ОХА, 100 MHz 
ғ 256KB WriteBack L2 and 
16KB cache 
* SMB RAM, max: 64MB 
* 4 16-bit ISA, 1 32-bit 
VL bus slot 
* Easy upgrade to PCI 
* 540MB IDE hard disk 
* 5 drive bays 
* Local bus IDE controller 
* Local bus graphics, ІМВ 
• 15" FST-NI color monitor, LR 


$ 2 A9 Oa $50 for minitower.) 


MOBILE SYSTEMS 


SN425C-170 


• 4865Х, SL-Enhanced, 25 MHz 
• 4MB RAM, max: 20MB 

* 170MB removable hard disk 
* 7.8" STN color screen 

* | PCMCIA slot, Type II 

* 86-key keyboard 

* Integrated 16mm trackball 

• Suspend/Resume 

* MS-DOS, Windows 3.1 

* Slip case 

* 4 165, including battery 


D460DXA 


• 486DX2, 66 MHz 

е 128KB L2 cache, max: 256KB 
* 4MB RAM, max: 36MB 

• 5 16-bit ISA slots 

ғ 240MB IDE hard disk 

» 5 drive bays 

е Local bus IDE controller 

• Local bus graphics, І МВ 

• 15" FST-NI color monitor, LR 


8 1 (0 Ou $50 for minitower) 


PENTIUM/PCI — 
DP60/PCI SY 


* Pentium processor, 60 MHz 

* 64-bit CPU-memory-cache 
data path 

ғ 256KB L2 and 16KB LI cache 

* 8MB RAM, max: 128MB 

• 4 ISA, 2 PCI, 1 ISA/PCI slot 

* 340MB IDE hard disk 

* 6 drive bays 

е Fast PCI IDE controller 

* PCI graphics, 2MB 

e 15" FST-NI color monitor, LR 

* Double-speed multisession 
CD-ROM drive 


$2 249,4 $75 for minitower) 


М4>01-200 


* 486DX2, S0MHz 

* 8MB RAM, max: 12MB 

* 3.5" 1.44MB diskette drive 

• 200MB hard disk 

• 9.5" TFT active matrix color 
screen 

• 1 PCMCIA slot, Type ІП 

* 86-key keyboard 

* Integrated 16mm trackball 

“ MS-DOS, Windows 3.1 

• Slip case 

* 6.6 Ibs, including battery 


$3,899 


ALL AMBRA 
DESKTOPS 
AND TOWERS 
FEATURE: 


* Pentium™ technology 
upgradability 

* 3.5" 1.44MB diskette drive 

» Lexmark™ PS/2*-style 
101-key keyboard 


e MS-DOS* 6.2 
e Windows™ 3.1 
e Mouse 


DP9O/PCI 


“ Pentium processor, 90 MHz 

* 64-bit CPU-memory-cache 
data path 

е 256KB L2 and 16KB L1 cache 

* 8MB RAM, max: 128MB 

* 4 ISA, 2 PCI, 1 ISA/PCI slot 

* 440MB IDE hard disk 

* 6 drive bays 

* Fast PCI IDE controller 

* PCI graphics, 2MB 

е 15" FST-NI color monitor, LR 

* Double-speed multisession 
CD-ROM drive 


$ 2 , 9994 $75 for minitower.) 


SN Road Warrior: 
* PCMCIA 2.4/9.6 kbps data/ 
fax modem • Extra battery, bat- 
tery charger * Carrying case 
$3 86 


SN Quick Dock: 
* Port replicator • 14" SVGA 
color monitor е Full-size key- 
board $404 


N Instant Office: 
• Docking station • 15" FST- 
NI color monitor • Full-size 
keyboard $92 7 


N Traveler: 

* PCMCIA 2.4/9.6 kbps data/ 
fax modem * Extra battery 
$288 


AMBRA 1:6 002003611 


SUPERIOR COMPUTING 
For THE 
Price CONSCIOTS 


! of ferings may differ in Canada. 


WEEKDAYS 8 am -11 pm 
WEEKEND 10 ат -7 рт (ET) 


= e2 = ББ 


IN CANADA, 
1-800-363-0066, ЕХТ.3611 


01994 AMBRA Computer Corporation. AMBRA is a trademark of ІСРІ Ltd. and used under license therefrom. The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. IBM and 
PS/2 arc registered trademarks of International Business Machines Corporation. Intel is a registered trademark and Pentium із a trademark of Intel Corporation. Lexmark is a trademark of Lexmark 
International, Inc. MS-DOS is a registered trademark and Windows is a trademark of Microsoft Corporation. All other product names are trademarks or registered trademarks of their respective companies. 
Offerings, prices and products are subject to change without prior notice. Prices do not include shipping. 


News & Views 


POINTING DEVICES 


Apple, Cirque Unveil 
Trackball Alternative 


Cirque's GlidePoint brings the oldest 
pointing device—your finger—to PCs 
and notebooks. Instead of rolling a 
trackball or mouse, you drag your finger 
across the GlidePoint’s motion-sensitive 
surface. Apple is using a similar 
technology in its new Mac PowerBooks. 


pple's new Mac Power- 

Book 500 notebooks 
will introduce an innovative 
pointing device that essentially 
has one moving part: your fin- 
ger. Instead of rolling a ball 
as you would with a mouse or 
trackball, with Apple's new 
trackpad pointing device, you 
move your finger across a pad. 
The trackpad doesn't have any 
moving parts and doesn't re- 
quire you to disassemble it to 
clean it. Instead of pointing and 
clicking, you point and tap with 
the trackpad. 

Two layers of measurement 
electrodes built into the pad's 
surface are arranged in a check- 
erboard pattern that creates a 
series of intersections. The 
presence of your finger lowers 
the capacitance at the closest 
electrode intersections and 
modifies the signal received by 
the sense electrodes. The track- 
pad compares the current loca- 
tion of low capacitance, then 
compares it to the previous lo- 
cation, and moves the cursor 
accordingly. The trackpad's 
resolution (250 points per inch) 
allows cursor control down to 
the pixel level. 

The new pointing device is 
not limited to PowerBooks. 
Cirque (Salt Lake City, UT, 


(801) 467-1100) says it will 
sell a similar device called the 
GlidePoint that plugs into a 
PS/2 port for $99. Cirque is 
also pursuing other manufac- 
turers. 

BYTE editors tested a pre- 
liminary version of the Glide- 
Point and found it should be 
especially useful in areas that 
restrict you to a limited range 
of motion, such as on an air- 
plane. One potential drawback: 
The trackpad is so smooth that 
you don't get much tactile 
feedback. Any passive-matrix 
notebook, including the new 
PowerBooks, tends to lose the 
cursor when you move it 
quickly across the screen. With 
the passive-matrix/trackpad 
combination, you may find 
yourself looking up at the 
screen a lot more at first. 

—Dave Andrews 


PC TRENDS 


05/2 on the PowerPC Slated for This Year 


As Microsoft continues development on Windows Chicago and Day- 
tona (a new version of Windows NT with a smaller RAM require- 
ment), and Apple works to add multithreading to System 7.5, IBM is 
working on new versions of Its operating systems as well. 

By the end of the year, IBM plans to release its first Microker- 
nek-based Workplace OS product for the PowerPC, which is in 
essence 0S/2 running on the PowerPC. OS/2 for the PowerPC 
was slated to enter beta testing in June. 

IBM says it is now in beta testing of a symmetric multiprocess- 
ing version of 05/2 that it hopes to release this summer. "Eight- 
MB systems would be comfortable running this," says Ayodele 
Anise, OS/2 SMP development manager. 

IBM also has plans for a trimmed-down, faster version of 05/2 
for Intel, but executives were mum on further details, A represen- 
tative would say only that “IBM is starting to customize 05/2 for 


specific needs." 


1994 
05/2 2.x 
(0S/2 for Intel] 


1995 


Plug and Play 


Workplace 05 

(05/2 for the PowerPC) 
05/2 2.x on the IBM 
Microkernel 

[Integrated Pen/Speech 


08/2 1995 
(05/2 for Intel) 
Taligent layers 


—D.A. 


1996 


05/2 1996 
(05/2 for Intel] 
Taligent R2 layers 
Full DCE 


Entertainment, Education Help 
Drive Home PC Acceptance 


ренк ces Monon ial l 


меселі) 

YCR, 1975 _ | 

Automabile, 1895 l 
- Personal computer, TE 22* 

Years required for 50 percent penetration 
into U.S. homes (includes year of first 
sale to consumers) 


* Based on anatyst's forecasta, | 
(өлем төзген Pardes Nee or М 


Association ashington, DC). 
Analysts think that wu Ronn pe T3 
five years, 50 percent of 5. homes 
ШЫЛ e PC. l 


lthough computers dom- 
inate the business scene, 
they have not achieved the 
same success in the home. “At 
the home level, the computer 
is too difficult to learn how to 
use,” says Joe Walsh, CEO of 
the Resource Finance Group 
(Grand Rapids, МІ). КЕС sells 
a 486-based multimedia sys- 
tem called the i-Media for 
about $3500. It can play full- 
length CD-I (CD Interactive) 
movies on a big-screen TV 
thanks to an on-board MPEG 
decompression chip and S- and 
composite-video output. 
Figures from the Software 
Publishers Association confirm 


heightened interest in multi- 
media-capable machines from 
home buyers: PCs equipped 
with a CD-ROM drive ac- 
counted for 37 percent of home 
computers that were bought in 
1993-1994, versus 19 percent 
іп 1991. 

The percentage of sound- 
card-equipped PCs bought for 
the home increased from 4 per- 
cent to 19 percent over the 
same period. “Productivity is 
a justification [for a home 
PC]," Walsh says. “But once 
people get the box inside their 
house, the thing that they’re 
buying is entertainment.” 

—D.A. 
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News & Views 


PERSONAL DIGITAL ASSISTANTS 


Users: Give Us Connected PDAs with PCMCIA 


C all it a strategic pause in 
the PDA (personal digi- 


tal assistant) market. Although 
Apple has released a new Mes- 
sagePad and Motorola says it 
will start selling a communi- 
cations-centered personal com- 
municator this summer, major 
players like Compaq are still 
evaluating what users want in a 
PDA. 

BYTE surveyed about 30 
current or former users of the 
Tandy/Casio Zoomer, Apple 
MessagePads 100 and 110, or 
Sharp Electronics’ ExpertPad. 
Through the survey and follow- 
up interviews, BYTE came up 
with a 10-point wish list for 
next-generation PDAs. 

No tiny PC clones. More than half 
of those surveyed responded 
favorably to the notion of 
scaled-down versions of desk- 
top applications. But in follow- 


up interviews, several users 
bristled at the notion of a flat- 
out, scaled-down PC that would 
dilute the PDA’s convenience 
and value. “No one is going to 
want to run WordPerfect [on a 
PDA]," says Greg Kearney, the 
owner of a MessagePad and a 
Zoomer and assistant systems 
administrator for the Casper 
Star-Tribune (Casper, WY). 

Connect it to the desktop. Ken 
Wallich, user-interface group 
leader at Network Computing 
Devices (Mountain View, CA), 
switched from the Zoomer to 
the Apple MessagePad 110 be- 
cause of the latter's ability to 
connect to his Mac. 

Focus the applications. Ed Den- 
hoff, facilities manager for a 
large financial organization, 
generally praises the Zoomer 
but questions the Tandy/Casio 
development team's encoding 


Users Say Pen Still Important 


Users: PDAs Should 
Complement the Desktop 


Replacement 


Complement 


A recent survey conducted by BYTE 
indicates that users see PDAs as a 
complement, rather than as a 
replacement, for their desktop 
computers. 
of documents (e.g., the U.S. 
Declaration of Independence) 
into ROM. Denhoff says that 
ROM space could serve better 
purposes, such as terminal em- 
ulation and fax capability. 
Other respondents want ap- 
plications with smart agents. 
Doug Miller, a principal of the 
management consulting and or- 


store-and-forward service that 
knows how to reach you when 
you're on the road. 

Tell us where we are. Several re- 
spondents said that they would 
purchase a GPS (global posi- 
tioning system) on an add-on 
PCMCIA card today. They 
wouldn't have to pay a high 
premium for a car with similar 
GPS technology. 

Programming to go. Users want 
programming modules to help 
the occasional, as opposed to 
professional, developer write 
custom applications and extend 
the PDA platform. 

Subscription services. In the sur- 
vey, users were tepid in their 
desire for subscription services. 
Zoomer users, for example, can 
already get headlines via 
America Online. But many on- 
line services (e.g., AT&T's 
PersonaLink and Apple's 
e* World) won't be up and run- 
ning until later this year. Kear- 
ney pictures a program that 
would download an electronic 


ganizational development firm 
Reser Miller, says such an 
agent would read his appoint- 


Pen-based PDAs have been maligned for their somewhat suspect 
handwriting recognition. But an informal survey conducted by BYTE shows 
that many users place a higher priority on PCMCIA, portability, and faxing 


newspaper each morning into 
his PDA, so he could read it on 


than on Nia — The survey results suggest جیپ وما راي‎ ua ment schedule, note an up-  thetrain and later transfer stock 
pen-based inp more for forms-based applications MANN coming sales call, log on to an quotes to his desktop PC. 
than free-form handwriting recognition. (Results are in percentages.) on-line service, download in- Vertical applications for specific busi- 


Remote file transfer to/from office PC 
- Auto-sy nehronize rat on with c desk ор 
Infrared link to desktop 
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formation about that company, 
and alert him 15 minutes be- 
fore the call. 

Make them faster. “When you're 
Sitting at a table, at a meeting, 
or [talking] on a telephone, you 
have to be able to [access data] 
right now," says Bill Laird, as- 
sistant vice president of Amer- 
ican Systems Engineering. 

Receive faxes, not just send them. 
The MessagePad 110 permits 
the sending of faxes natively; 
the Zoomer, via America On- 
line. But there are problems in- 
herent in receiving faxes be- 
cause of the PDA's memory 
restrictions (i.e., faxes can be 
only one to two pages long) 
and remote nature. Faxes may 
require routing through a desk- 
top system or a third-party 


nesses. Health care could be the 
greatest beneficiary of the 
PDA's advantages, according 
to Len Steinbach, who's vice 
president of technology for the 
National League of Nursing 
and president of the Micro- 
computer Managers Associa- 
tion. Unlike expensive termi- 
nals, PDAs are portable. 

Keep it slim. This may be the 
biggest challenge as vendors 
add functionality to PDAs. 
PDAs must fit easily into a 
pocket. “I know from my days 
on Wall Street,” says comput- 
er consultant David M. Blu- 
menstein, “that the last thing I 
wanted to do was stuff things 
into my pocket that were go- 
ing to kill the design of the 
suit.” --ЕР. 
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The single solution for projects of any size or 
length, Corel Ventura 4.2 for Windows features 
faster font loading and complete color prepress 
capabilities. There is support for Adobe™ 
Acrobat"! and a bonus Adobe Acrobat Reader." 
You'll receive Ventura DataBase Publisher 4.2, 


VAST HT 


e Two fully-featured publishing 
applications 

e 75 professionally-designed templates 

e Direct scanning, prepress control 
and color separation utilities 

» Over 10,000 EPS clipart images 


ә Automatic generation of indexes 
and tables of contents 

• Easily create page headers and 
footers 

е Automatic pages, chapter and 
figure numbering 


that lets you publish documents from database 
information, Ventura Separator and Ventura 
Scan. Plus, there are 75 templates, over 600 
fonts and more than 10,000 clipart images that 
let you easily create a wide range of dynamic 
communication materials. 


SS 


e Create documents of any size, 
length or complexity 

» Import text and graphics from a 
variety of software packages 

е Create data-intensive 
documents such 


е Over 600 TrueType and Type 1 fonts » One-step bullets and drop caps as catalogs 
» 100 high-resolution royalty free е Automatic file links for direct and price lists 
photos updates quickly and 
e Over 25 Import filters » Automatic text-reflow easily 
» Adobe Acrobat Reader with » Create Hypertext links with new 
Adobe Type Manager” 2.6 included Adobe Acrobat support 
| Software Spectrum gives you ай the convenience of Р eS 
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THE CALENDAR HAS BEEN 
AROUND FOR 6,000 YEARS. WE FELT 
IT WAS TIME TO IMPROVE IT. 
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Client deadline 
C Presentation 
“1 Determine direction 
Execute strategy 
Create slídes and overheads 
Procure equipment 
Rehearsal 
Presentation date 
IDevelopment 
Weekly spot checks 
Produce master book 


The world's most 
popular business 
project planning 
software just got 
hetter with 
Microsoft Project 
version 4.0. 


Introducing new 


Microsoft’ Project version 4.0. 


As long as people have had 
things to plan, they’ve always looked 
for better ways to organize and 
manage the process. 


Now there’ software that helps 


you do it more effectively than ever. 


It helps you plan, manage 
and communicate with ease. 

With new Microsoft Project, 
planning is easier than you ever 
imagined. Simply type a list of 
what’ to be done. By whom. And 
how long they'll need. 

Your plan is automatically con- 
verted to easy-to-read reports. 
Calendars. And charts. (Like the 
examples you can see at the left.) 

It watches how 
you work and guides you 
step by step. 

Like other programs in the 
Microsoft Office family, Microsoft 
Project features IntelliSense" tech- 
nology. Simply stated, your software 
now senses what you want to do 
and helps you do it. 

For example, PlanningWizards 
offer suggestions as you go, to help 


you avoid problems down the line. 


Cue Cards help you set up your 


"Same workgroup features Теке MAPI liane 


plan with step-by-step instructions 
that stay on the screen as you work. 

With GanttChartWizards, you 
just choose a greatlooking format 
and it does the rest. (Just like the 
ChartWizard in Microsoft Excel.) 

Whats this all mean? Simply 
that you can get started right away. 
And learn as you go along. 

Now it's easy to keep 

everyone in the loop. 

Chances are you're not the 
only one working on the project. 
Microsoft Project was developed 
with this in mind. 

You can now distribute reports 
through your existing electronic 
mail system: Click on a button to 
collaborate. Click to delegate. Click 
to get the status of your plan. Even 
set reminders on important tasks. 

To do all this (and a lot more) all 
you have to do is take the first step: 
Call Microsoft at (800) 671-3955, 
Dept. К75, for more information or 
for the name of a reseller near you. 

You'll wonder how you ever 


managed without it. 


Microsoft 


tely. © 1994 Microso! ee ee 


compliant mall systems, acquired separa tights reserved. 
is a trademark of Microsoft Cor — In Inde so United States, сай pistes I 1- 3955. ur e К25. Customers in Canade, 


tered trademark and IntelliSense 
(800) 563-9048. Ourside the 50 United States and Canada, call 


your local Microsoft subsidiary or (206) 936-8661. 


News & Views 


COURT ACTION 


Developers Debate 
Stac-Microsoft 
Trade-Secrets Decision 


A seven-person jury de- 
cided that Microsoft's 
DoubleSpace disk-compression 
utility infringes two Stac Elec- 
tronics data-compression pat- 
ents and awarded Stac $120 
million. The jury also found 
that Stac had misappropriated 
and used in Stacker products 
Microsoft's trade-secret pre- 
loading feature and awarded 
Microsoft $13.7 million. 
Software developers and at- 
torneys are debating the rami- 
fications of the second deci- 


sion. At issue is the preloading 
program that integrates data 
compression seamlessly into 
the internal operations of MS- 
DOS. Stac says it reverse-en- 
gineered the interface between 
DoubleSpace and MS-DOS 
and then developed a preload 
interface of its own for Stacker 
using a clean-room develop- 
ment process. Microsoft says 
Stac copied the design and 
functionality of more than 3000 
lines of MS-DOS compression 
integration code. 


“Stac was attempting to negate the competitive advantage enjoyed 
by Microsoft's own DoubleSpace developers through their collabora- 


tion with the Microsoft MS-DOS developers on this 
undocumented interface... 
Stac's patent-infringement lawsuit, Microsoft de- 
clared the undocumented interface to be a trade se- 
cret and sued Stac over its use. They didn't sue Stac 
for copyright violation because we didn't copy their 


. When confronted by 


code. What we did do was try to level the playing field just a little bit 
by making Stacker interface to MS-DOS in exactly the same way that 
DoubleSpace interfaced with MS-DOS." 

— Gary Clow, president of Stac Electronics 


“Stac disassembled and copied the design, functionality, features, 
and processes of more than 3000 lines of MS-DOS. This is the rea- 


son a federal Jury awarded punitive damages against 
them for violating Microsoft trade secrets, not be- 
cause they made a few undocumented calls to en- 
sure compatibility. Developers should not be misled 
by Stac's misrepresentation of facts. Far from going 
after anyone, Microsoft is more committed than ever 


to work with the developer community.” 
—Paul Maritz, senior vice president, systems, Microsoft 


"Microsoft is using the Stac case to extend trade-secret protection 


E And it's hypocritical.. 
engineering, too." 


to algorithms. This is tantamount to banning reverse 
engineering entirely. Reverse engineering has been a 
FÎ valuable tool in the PC industry. We would not have 
Ы the PC compatible In the first place if the IBM BIOS 
=| had not been reverse-engineered and cloned. Mi- 

| crosoft's attempt to put a stop to this is just another 
example of how they are trying to dominate this in- 
.Microsoft's own engineers use reverse 


—Tim Farley, author of the forthcoming book Undocumented NetWare 
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CODE TALK 


RICK GREHAN 


| SNIP Away Object Memory Management Chores 


In the software nativity wards of the world, new tools are being bom dai- 
ly. Too aften, however, it seems the tool you need isn't yet available. This 
month's development tool Is one I wish had been available about two 
years ago. 

Back then, | was working on a rather large database program that re- | 
quired the creation and maintenance of numerous in-memory objects. 
The program also had many linked lists that wired objects together. The 
headaches of memory allocation and deallocation were severe enough, 
without the bookkeeping І had to do to make sure any destroyed object 
was properly removed from whatever lists It had been placed on. 

SNIP (Struct Network Implementation Program) for Windows ($295) 
from Advantage Software Technologies (Cumberland, Ri, (401) 334- 
4807] would have made my fife so much easier | һауе to fight the urge | 
to lie down and cry. SNIP automates the process of building and main- 
taining networks of dynamic, in-memory data objects (i.e., objects that 
On ра Commedia er On Onan кы и d 
that can be created and destroyed). 

With SNIP, you build a DSM (data structure metafile}, which is a 
file into which you load a definition of your data network, using a struc- | 
tured-language syntax reminiscent of C++ class definitions. The DSM 
language lets you describe objects as collections of attributes, some of | 
which are descriptive (e.g, a client object consists of an id, which Is an 
int, and the client's name, which is a pointer to a string) and the rest as- 
sociative [e.g., a department object contains a reference to a list of em- 
ployee objects). 

SNIP then compiles this DSM file and produces C or C++ source 
code to handle the objects you've defined. It doesn't do everything, 
mind you, it just takes care of the memory management aspects. For ex- 


| ample, if you've asked for C++ code, you'll likely have to edit it to load 


up the constructors so that data members are property initialized. 
You'll also have to merge it into the rest of your application. 

What it will build for you, though, are all the methods for creating ob- 
Jects, methods for destroying objects, iterators for walking through 
lists, methods for linking and unlinking objects to and from lists, and 
“sate” pointers to reference objects and their contents. (The pointers 
are “safe” in that they properly retum NULL values if the object has been 
deleted.) 

SNIP is positioned Just right; it’s not so high-level 
that you can't put application code on top of it, 
and not so low-level that you can’t get | 
underneath it and move its results 
across platforms. Think of SNIP as 
sort of a template on sterolds. If your 
application needs lots of linked in- 
memory data objects, save yourself 
a lat of time and testing and check 
out SNIP. м. 


Are you 
well connected? 


НР JetDirect. The direct 
network connection for all 
your HP LaserJet printers. 


These days, it's more important than 
ever to link every printer directly to 
your network. All the more reason 
to consider HP JetDirect network 
interfaces. Of course, if you already 
have network-ready HP LaserJet 
printers, you're all set. But for all your 
other HP printers, HP JetDirect is 
the single-source solution. Because 
it transmits data at the full capacity 
of your network, HP JetDirect offers 
unparalleled speed and performance. 
And thanks to HP JetDirect's soft- 
ware utilities, installation and man- 
agement are a snap. Call us today at 
1-800-533-1333, Ext. 8199! and find 
out how to make a direct connection 
—with HP JetDirect. 


* JetDirect cards and JetDirect EX inter- 
faces support all HP LaserJet printers, 
HP DeskJet printers and HP Designjet 
plotters 


е Flash memory for software upgrades? 

ә Multiple protocols with automatic 
switching 

» Printer-management software utilities 
such as JetAdmin and JetPrint 


e Supports industry-standard SNMP- 
based network management software 


ә Compatible with major network 
topologies: Ethernet, Token Ring, 
Apple LocalTalk* 


ә Compatible with these major network 
operating systems: Novell NetWare, 
Microsoft® LAN Manager, Windows 
for Workgroups, Windows NT, IBM 
LAN Server, Apple EtherTalk, Apple 
LocalTalk*; UNIX": HP-UX, SunOS, 
Solaris, SCO UNIX, IBM AIX and Ipd 


Another smart networking 
product from HP. 


DU HEWLETT“ 


A PACKARD 


= "Not supported by JetDirect EX interfaces. fin Canada сай 1-900-387-3667, Dept. 100. UNIX is a registered trademark of UNIX System Laboretones inc. in the U.S.A 
X and other countries. Microsoft is a U.S. registered trademark and Windows is a trademark of Microsoft Corporation. ©1094 Hewlett-Packard Company RNDOO9 
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News & Views 


APPLICATIONS DEVELOPMENT 


Options for Notes 
Developers to Improve 


D: frustrated by 
a limited number of vi- 


sual-programming tools for 
writing client programs that ac- 
cess data stored in Lotus Notes 
databases should see their op- 
tions improve this summer, 
thanks to Lotus Development, 
Brainstorm Technologies, and 
even Microsoft. This summer, 
Lotus plans to release ViP, a 
Windows-based visual-pro- 
gramming environment to de- 
velop graphical front ends for 
Lotus Notes. ViP, which will 
sell for $995 per developer, is 
based on a new version of Lo- 
tusScript, a structured, BASIC- 
compatible programming lan- 
guage. 

ViP joins a similar program 
from Brainstorm Technologies 
(Cambridge, MA, (617) 492- 
3399) called VB/Link for Lo- 
tus Notes ($795). At press time, 
Microsoft said it was about to 
begin testing of software that 
gives applications like Excel 
bidirectional data-exchange ca- 
pabilities with Notes. 

ViP will help address the 


concerns of developers who 
want an easier way to develop 
custom programs for Notes 
clients than by using the cur- 
rent applications development 
environment. ViP distinguish- 
es itself in several areas, in part 
because it uses a new version 
of LotusScript that lets a de- 
veloper construct object class- 
es without having to rely on 
C++ programming to create 
custom object classes. Objects 
developed within LotusScript 
can be used interchangeably 
with externally defined objects. 

ViP's most dramatic new 
feature is its linking tool. This 
tool, which appears in a stan- 
dard Visual Basic-style tool- 
box, lets a developer draw a 
link between any pair of ob- 
jects, such as a button and a 
chart tool. As a developer 
draws the link, ViP generates 
a default script that specifies 
how the two objects work to- 
gether. When the default code 
does not establish the desired 
link, developers can sometimes 
make revisions just by click- 


Lotus says it will release LotusScript 2.0 this summer. The company will 
include it in Notes ViP and other applications. Microsoft's Visual Basic for 
Applications provides users of that company's Office products with a 
cross-application development language. 


Visual Basic for Applications LotusScript 3.0 — 


1494 


E x е? 


Excel 5, Project 4, Access 


Improv 2.1 for Windows 
ҰЯЛУ ое Notes ViP in AIMEE 222 


ramming | ` BASIC-compatible with — 
objectoriented 
extensions 


a 
жм: 


=? 


Windows, 05/2, 
some Unix 


40 BYTE JUNE 1994 


ing on dialog-box controls. In 
other cases, simple manual 
code edits are necessary. ViP 
should also improve Notes’ in- 
teraction with SQL databases 
by allowing the concurrent dis- 
play of data from multiple 
sources through Lotus Data- 
Lens and support for Mi- 
crosoft's ODBC (Open Data- 
base Connectivity) platform. 

Although Lotus says Lo- 
tusScript is syntax-compatible 
with Microsoft's Visual Basic, 
LotusScript and ViP do not 
support Visual Basic custom 
controls. Nor does ViP cur- 
rently let you write programs 
that view or update data stored 
in a rich text field in a Notes 
database. Maria Watts, Lotus's 
director of product manage- 
ment for applications develop- 
ment products, says a future 
version of ViP will support rich 
text fields. 

Visual Basic and Visual Ba- 
sic for Applications cannot cur- 
rently access Notes databases 
on their own. But using Visual 
Basic and VB/Link for Lotus 
Notes, Visual Basic develop- 
ers can visually program ap- 
plications that access informa- 
tion stored in Notes databases. 
With VB/Link, a developer can 
compose a response document 
that can be attached to an ex- 
isting Notes document, for ex- 
ample. In going the Visual Ba- 
sic- V B/Link route, you can 
also take advantage of the 
many other custom controls 
available to Visual Basic de- 
velopers. VB/Link has been 
shipping since December, and 
the company plans to release a 
new version this month that 
adds support for rich text fields 
and file attachments in Notes. 

—Rick Dobson 


Intergraph's port of Win- 
dows NT to the Clipper RISC 
processor (see "Windows, 
Windows Everywhere? ," June 
1993 BYTE) 


Intergraph (Huntsville, AL, 
(205) 730-2000) has can- 
celed that effort and is cur- 
rently porting its wide range 
of CAD applications to Win- 
dows NT running on Intel- 
based processors. "Inter- 
graph is now offering 
customers a move to the 
Windows NT Pentlum envi- 
ronment,” says Bill Payne, 
manager of systems product 
marketing at Intergraph. 
Payne added that earlier this 
year, engineers that had 
been helping Sun Microsys- 
tems port Windows NT to Ut- 
traSparc left Intergraph and 
now work at Sun. В.А. 


The U.S. Government's plan 
to deliver encryption hard- 
ware with a trapdoor for po- 
lice eavesdropping (see "En- 
cryption Chip Draws Fire," 
July 1993 BYTE) 


The plan continues to meet 
broad and stiff resistance 
from public-interest groups 
and industry coalitions. The 
Computer Professionals for 
Social Responsibility (Palo 
Alto, CA) sponsored a petl- 
tion that people could sign 
by sending in E-mail and re- 
ceived 48,000 signatures at 
the time this was written, Op- 
ponents say the Escrowed 
Encryption Standard suffers 
from being expensive, intru- 
Sive, and of uncertain value. 
The FBI and National Secu- 
rity Agency back the plan be- 
cause they believe court- 
approved eavesdropping 15 
necessary for investigating 
certain crimes.To obtain the 
petition, send a blank mes- 
sage via E-mail to petition- 
info@cpsr.org. 

—Peter Wayner 
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During the past 15 years, 
Intel has introduced five 
generations of processors. 
So what's next? This tech- 
pentium" nology briefing will discuss 


CAN YOU BUILD IT? 


Even the best design ideas 
are useless without the 


| ability to economically 


implement them on-chip. 
That's why Intel expects to 
invest $3.5 billion this year 
alone in R&D and equip- 
ment—substantially more 


| than any other semicon- 
| ductor manufacturer. By 


how Intel is delivering faster processors with | 
less time between generations by combining 
the Intel Architecture with innovative 

design and manufacturing techniques. We'll 
even look at our new processor, code named 


“Рб, available in 1995. 


A FOUNDATION TO 
BUILD ON. 


From the 8088 processor 
through the new “P6” 
processor, one thing has 
remained compat- 
ible—the Intel 
Architecture. But 
what is it? 

When most peo- 
ple think of archi- 
tecture, they think 
of different styles of 
buildings. An architect 
would give builders differ- 
ent "instructions" for 
constructing a Victorian- 
style building than a 
Gothic-style building. 

Microprocessor archi- 
tecture is similar. Intel is 
like the architect. We give 
software developers a set 
of instructions for writing 
programs. The Intel “style” 
of instructions, registers 
and memory management 
has remained consistent 
across generations. Which 
means the many programs 
already written for the 
Intel Architecture will be 
upwardly compatible with 
the new "P6" processor. 


BETTER DESIGN. 
FASTER PROCESSORS. 


In order to maintain com- 
patibility while increasing 
performance, Intel must 


; constantly develop new 
f design techniques. We 
E^  dontchange the "rules" 


+» ofthe Intel Arch- 

| itecture. Instead, 
| we make it run 
more efficiently. 
For example, we 


| gave the Pentium" 


processor multiple pipe- 
lines for simultaneous 
instruction execution. In 
addition, we gave it 64-bit 
data paths, separate 8 Kb 
data and code caches, and 
a branch prediction unit to 
keep information flowing 
into the processor as 
quickly as possible. And 
we're continuing to 
improve the Pentium 
processor, which will run 
at clock speeds of up to 
150 MHz in the next ver- 
sion. The “P6” processor 
will incorporate even 
more sophisticated tech- 
niques to execute instruc- 
tions at over 250 MIPS. 


predicting the manufactur- 
ing technology available 
years from now, we can 
plan today which design 
techniques will be possible 
for use in tomorrow’s 
processors. 

By developing new 


| manufacturing processes, 


we are able to fit more and 


more transistors into small- 


er and smaller spaces. Not 
only does this allow us to 
add new capabilities to 


| each new generation of 


Intel processors, it allows 
us to shrink the processors 
within each generation— 
resulting in faster perfor- 
mance and lower-power 
chips such as the 100 MHz, 
3.3-volt Pentium processor. 

What's more, Intel's 
manufacturing capacities 
enable us to produce tens 
of millions of processors 
every year. Enough to fill 
the demand as computers 
move into more and more 
households. 


“P6” PROCESSOR 
~6 MILLION TRANSISTORS, .6 MICRON 


PENTIUM™ PROCESSOR 


‘THE INTEL ARCHITEC 
THE INTEL ARCHITECTURE—A 
SET OF INSTRUCTIONS OR 
“RULES”! OF OPERATION—HAS 
BEEN SIGNIFICANTLY ENHANCED 
SINCE ITS 16-BIT ORIGINS IN 
THE 8088 AND 80286, WITH- 
OUT LOSING ITS SOFTWARE 
COMPATIBILITY. ALTHOUGH 


REGARDLESS OF A PROCESSOR’S 
ARCHITECTURE, DESIGNERS MUST 
CONSTANTLY FIND WAYS TO 
MAKE IT MORE EFFICIENT. WE 
DO THIS WITH INTEL PROCES- 
SORS BY PERFORMING TASKS IN 
PARALLEL AND KEEPING DATA 


INTEL’S ADVANCED MANUFAC- 
TURING TECHNOLOGY HAS CON- 
TINUED TO REDUCE THE 
PROCESSOR’S FEATURE SIZE 
FROM 3 MICRONS (MILLIONTHS 
OF A METER) ІМ 1979 TO .6 


| 


3.1 MILLION TRANSISTORS, .8 MICRON 
SUPERSCALAR TECHNOLOGY 
64-BIT DATA BUS, BRANCH PREDICTION 


ІМТЕІ 486" PROCESSOR 
1 MILLION TRANSISTORS, 1.0 MICRON 
ON-CHIP CACHE, FLOATING POINT UNIT 


INTEL386™ PROCESSOR 
275,000 TRANSISTORS, 1.5 MICRON 
32-BIT INSTRUCTION, REGISTER AND DATA BUSES 


NEWER INTEL PROCESSORS ARE 
CAPABLE OF RUNNING TODAY’S 
16-BIT SOFTWARE FASTER AND 
MORE EFFICIENTLY, THEY ARE 
OPTIMIZED TO RUN NEWER, MORE 
SOPHISTICATED 32-ВІТ SOFT- 
WARE. PLUS, VIRTUAL MEMORY 
MANAGEMENT TECHNIQUES 


ES 


READILY AVAILABLE TO THE CHIP. 
AS A RESULT, INTEL HAS 
SUCCESSFULLY INCREASED THE 
NUMBER OF INSTRUCTIONS 
EXECUTED PER CLOCK CYCLE. 
FOR COMMON INSTRUCTIONS, 
THE INTEL386'" EXECUTES 1/2, 


"ECHNOLOGY 


MICRONS TODAY. AND IT WILL 
BE EVEN SMALLER IN THE 
FUTURE. AT THE SAME TIME, 
WE’VE INCREASED THE SILICON 
WAFER SIZE FROM FOUR TO 
EIGHT INCHES. TOGETHER, THIS 


ENABLE THE INTEL ARCHITEC- 

TURE TO ADDRESS UP TO FOUR 

GIGABYTES OF MEMORY. SO 

IT SUPPORTS THE DEMANDS 

OF NEXT-GENERATION ^ 
APPLICATIONS Р 
АМО ОРЕВАТІМС ( 
SYSTEMS. T 


INTEL486 —1, PENTIUM —2 
AND THE “PG” PROCESSORS— 
MORE THAN 2. 


NOT ONLY ALLOWS US TO INTE- 
GRATE MORE FUNCTIONALITY 
ONTO FROCESSORS, BUT TO 
PRODUCE LARGER QUANTITIES 
OF CHIPS WHILE LOWERING THE 
COST OF COMPUTING POWER. 


NOT ONLY IS THE PERFORMANCE OF JNTEL 


PROCESSORS INCREASING DRAMATICALLY FROM ONE 


PROCESSOR TO THE NEXT, THE TIME BETWEEN GENERATIONS 


IS SHORTENING AS WELL. 


Intel itself works like an 


advanced microprocessor. 
We've pipelined our 
design teams, enabling 
them to work in parallel. 
For example, we have 
design teams dedicated to 
enhancing the Pentium 
processor, teams that have 


been developing the “P6” 
processor for years, and 
teams already working on 
the “P7” processor. 
Whatever is leamed by 
one team is shared with 
the other teams. 

In order to accelerate 
delivery of systems based 


upon the Pentium and “P6” 
processors, were working 
with OEMs, operating sys- 
tem vendors and chipset 
vendors. This gives them a 
head start in preparing to 
incorporate these new, 
powerful processors. 
What's more, through 
computer-aided modeling 
and simulation, the "P6" 
processor will be tested to 


ensure it runs all the major 
operating systems before 
we even begin forming it 
from silicon. This way we 
can be absolutely certain 
that each new generation 
of the Intel Architecture 
will be 100 percent com- 
patible with the software 
you want to run. Now and 
around the bend. 


©1994 Intel Corporation. bi 
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Levels of Secrecy 


RICK GREHAN 


APPLIED 
CRYPTOGRAPHY 


he opening sentence in the preface of Applied 
Cryptography says it all—I have to quote it: 
“There are two kinds of cryptography in this world: 
cryptography that will stop your kid sister from reading 
your files, and cryptography that will stop major gov- 
| emments from reading your files. This book is about the 
latter," 

You can use Applied Cryptography for more than 
one purpose. You can read it às an introduction to the mathematics of cryptog- 
raphy, as a resource of source code for cryptographic algorithms, or as a guide to 
how traffic on the information superhighway might remain secure even as the high- 
way (supposedly) becomes more accessible. 

Cryptography isn't restrictéd to studying the means by which a digital docu- 
ment is securely encoded for|purposes of transmission. It can cover activities 
as well—activities once carried out via the transfer of paperwork, but now car- 
ried out by transactions across a network. Take digital signatures, for example. 
Bank A sends a transaction to bank B. The transaction is encoded, of course. 
But how can the clerk at bank B be sure that the transaction was authorized by the 
proper officer at bank À prior to being encoded and transmitted? 

This is one of the topics of perhaps my favorite section of the book: crypto- 
graphic protocols. It begins with fundamentals (e.g., authentication and public- 
key cryptography), builds through intermediate protocols (e.g., digital signa- 
tures and subliminal nie ), and moves to advanced protocols (e.g., blind 
signatures). The best material; however, appears in the concluding topic: esoteric 
protocols. Here, you'll find step-by-step procedures for such operations as secure 
elections and digital cash. 

Some of the protocols read like descriptions of Rube Goldberg machines. I fol- 
lowed in fascination the step-by-step process that Alice (a hypothetical charac- 
ter) could use to accomplish|the audit-trail-free transfer of digital cash. Alice 
could send a campaign sd come f to her favorite senator, and no one could 


trace where the money had come from. And it gets worse: Alice shows up pages 
later using digital cash to commit a perfect kidnapping. 

It also gets better. In a later chapter, we’re given a brief glimpse of—no kid- 
ding—"quantum cryptography.'' All it takes is some polarized light and a fiber- 
optic link; the message is encoded in the polarization angle of the light. What you 
get is an untappable link—since tapping would require measuring a quantum 
variable, which affects the o ж come of any subsequent measurements. Sender and 
receiver can compare partia} messages and verify the presence or absence of an 
eavesdropper. 

Finally, if you want code, you've got it. Not only are code fragments smattered 
throughout, the rear of the book contains listing after well-documented listing (all 
in C) of cipher routines, secure hash functions, and so forth. If you want to avoid 
typist’s cramp, you can send $30 to the author and get the disk set that includes 
all the source code from the book, plus updates and new algorithms. If you're not 
a programmer, don't let the presence of so much source code frighten you. The 
descriptions of the exchange protocols—intricate though — 
they may be—make good reading for anyone interested in 0! 


cryptography. Ш 


Rick Grehan is technical director of the BYTE Lab. Before com- 
ing to BYTE, he worked as a programmer. He has a B.S. in 
physics and applied mathematics and an M.S. in mathematics/ 
computer science. You can reach him on the Internet or BIX at 
rick e bix.com. 


Books & CD-ROMs 


MINSKY GOES 
MULTIMEDIA 


FIRST PERSON: MARVIN MINSKY, THE 
SOCIETY OF MIND The Voyager Co., 578 
Broadway, Sulte 406, New York, МҮ 10012, (212) 
431-5199, $49.95 


he Voyager Co., a pioneer in moving 

printed media to electronic media, serves 
up anew CD-ROM title, First Person: Marvin 
Minsky, The Society of Mind. The disc con- 
tains the complete text of Minsky’s The So- 
ciety of Mind. This work attempts to explain 
just how the mind works. In it, Minsky pro- 
poses how nonthinking matter gets to the 
point where it can reason, comprehend the 
world, and ultimately consider itself. His the- 
ory is that thought involves small agents or 
processes that manage small tasks. These 
agents, operating as a collective society, com- 
bine synergistically to form consciousness. 

The CD-ROM improves on the book in 
several ways. "һе original illustrations were 
updated and redrawn in color, and the text 
has hypertext links to an extensive glossary 
and bibliography. The material is leavened 
with animations and QuickTime movies— 
whose subjects range from Minsky explaining 
theories on thought to a tour of his living 
room—that make an interesting subject mat- 
ter entertaining. 

The one problem that I had with the inter- 
face was locating Voyager's standard Tool 
palette, which allows you to easily navigate 
through the pages and return from the glos- 
sary. (It's in the Books menu. This menu is 
normally not visible. However, if you're fa- 
miliar with the Voyager products, this isn't a 
problem.) 

Given the room a CD-ROM offers and 
Voyager's grasp of the technology, I’m just a 
little disappointed that Minsky didn't take the 
extra step of expanding the subject matter. 
Once you get past the embellishments, there's 
not much beyond the original material on the 
disc. If you're intrigued by Minsky's theo- 
ries, the CD-ROM presents them in new and 
interesting ways. If you disagree with his 
ideas, there's nothing new to convince you 
otherwise. 


—Tom Thompson 
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Circle 162 on Inquiry Card (Resellers: 163). 


See DOS Networking 
in a Whole New Light. 


MultiLink For Windows™ may clearly be the answer 
you're looking for. Employing Microsoft Windows’ 
DOS-Box technology, MultiLink For Windows pro- 
vides smooth networking of 1 to 32 DOS-based user 
consoles (local or remote) in tandem with a Win- 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro- 
ram included in MLW. With prices starting at just 
$189 for the two-user version, MLW is a very bright 
choice indeed. To find out how MultiLink For Win- 
dows can help illuminate your DOS networking stan- 
dards, call Robertson-Caruso & Associates today at 
(404) 512-0600 or Fax (404) 396-6628. 
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For Windows 
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Copy Protection 
on PCMCIA 


We are 
looking for 
international 
distributors 


¥ The ultimate copy protection 
system for PC software 1 


` v WIBU®-BOX for LPT, COM or DI 
as card for (Е)ІБА slots 1 
and as PCMCIA-Card 


w^ Protection for DOS, Windows 
and networks without requiring ff 
source code modification 


wv Support of DOS, 05/2%, Win32s, 
Networks and Windows ™ NT М 


SEE — 


WIBU-SYSTEMS GmbH In USA and Canada please contact: 
Rueppurrer Strasse 54 Southwind Intemational Inc. 
қ D-78137 Karlsruhe, Germany Р. О. Box 308, Brookeville, MD 20833 


Phone: +49-721/376357 Phone: (301) 570-3497 
FAX: +49-721/377455 FAX: (301) 570-4773 


SYSTEMS 
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Books & CD-ROMs 


SEEKING THE GRAIL 


PLUG & PLAY PROGRAMMING: AN OBJECT- 
ORIENTED CONSTRUCTION KIT by William 
Wong МАТ Books, ISBN 1-55851-302-7, $39.95 {with 
disk] 


Plage & Play 
Programming 


Рэ" fads соте and go, but the D TEES 
search for the Holy Grail of productiv- § zt. 
ity, reusability, and simplicity continues un- 
abated. Plug & Play Programining: An Ob- 
ject-Oriented Construction Kit by William Wong brings us one 
giant step closer to the goal. It moves beyond the theory that ob- 
ject-oriented languages like C++ provide the ability to generate 
reusable code into the practical realm of real-world technique. 

The basic premise is simple. Why shouldn't programming, at 
some level, be as simple as hooking up your stereo system or, at 
a lower level, designing an electronic circuit by connecting stan- 
dard parts. The missing ingredient in software design is stan- 
dardized connections. 

Wong addresses this problem by creating a standard object 
interconnection: the plug. Plugs (and their analogous sockets) 
allow objects to be connected in a consistent manner that leads to 
code that is more readable, understandable, and flexible. 

Plug & Play includes a detailed examination of the source 
code that is available on the accompanying IBM disk. The code 
is usable by any ANSI C++ compiler. You can also use plugs 
with other object-oriented languages, and the book has a chapter 
on Smalltalk and Borland Pascal with Objects. 

Using plugs and sockets is not a panacea that will magically 
make programming simpler, as the author himself recognizes. 
Wong describes this programming technique as "just another 
tool," although it's a powerful one that will shape the way you de- 
sign your applications. 
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VISUALIZATION OF NATURAL PHENOMENA 
by Robert S. Wolff and Larry Yaeger Springer- 
Veriag, ISBN 0-387-97809-7, $59.95 


W ith its large format and classy production, this 374-page 
volume might be mistaken for a coffee-table book. But 
Visualization of Natural Phenomena is not for the browser in- 
terested in slick images; rather, it's for scientists, mathemati- 
cians, and engineers who are ready to learn more about the ben- 
efits of visualization. 

The book includes a CD-ROM (in Macintosh HFS format) 
and is organized around applications (e.g., imaging numbers and 
visualization of multivariate systems). While the CD provides 
you with real-world examples of on-screen images and animation 
(some with sound), the low-resolution displays only hint at the 
character and quality of images found on true scientific-visual- 
ization workstations. W 

—Scon Wallace 
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- Motion Control from Mark Roberts | 


Valtacad САРИНА ет fF COM Sowar AG 7 C-Mold from AC Technolog: AV Shareware! from John Bradley XCad Designer from Digital Multimedia Limited 


New DESQview/X v2.0 adds X terminal capability and remote computing power to your 386 or better PCs. 
No longer are the best specialized Unix programs available only to programs remotely on any workstation in the network. So theres 
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workstation users and those with X Terminals. never a compromise when the task calls for more computing power 
DESQview/X" breaks down the barriers within your enterprise, | than the user has on his or her desk. Similarly, users can take 
allowing everyone access to the best computers for иии û vantage of faster PCs on the network for tasks 


each task—whether 386, 486, Pentium" or 
workstations like бип” SPARCstations, HP? 9000s or 
IBM” RS/6000s—they are all accessible to each user. 

DESQview/X provides a multitasking PC 
environment with both local and remote X Client 
and X Server capability. And it allows concurrent 
execution of both DOS text and MS Windows” iamen 
programs Plus it allows these DOS and Windows | i — 
programs—unmodified—to be converted into X 9 
Clients for use by апу X workstation. 

Its true multi-platform interoperability. 

Each authorized PC on the network can run 


that require extra power. And for tasks that might 
tie up a users own desktop unit—like a long data 
base sort—DESQview/X allows users to send the 
task to an under-utilized PC (or printer) 
anywhere on the network. 

When you consider that a 386 PC with as little 
as 4MB RAM and a 40MB hard disk can run 
DESQview/X, purchasing X Window terminals is 
no longer economically practical. 

DESQview/X: the power of enterprise-wide 
computing from the pioneer in multitasking. 


Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, СА 90405 (310) 392-9851 Fax (310) 314-4219 
Quarterdeck International Ltd, B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380 
0194 Quarterdeck Office Systema. Trademarks are property of their respective owners. 
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` ProtoGen+ Client/Server Suite 
by Protoview Development Corp. 


Khe An integrated best-of-breed toolset in an 
o open architecture that includes database 
| access, forms building, report writing. appli- 
^ cation management and quality code gener- 
| ation in C/C++, MFC, OWL, and Pascal. The 
» ‘suite includes ProtoGen+, WinControl 
Custom Controls, SQL View Visual 
i DataBase Access (16 Q+E data drivers 
Й included, writes їо ODBC), DataTable 
(15% Spreadsheet Control with DataTable Lens 
МЕУ ‘Qbject, and Crystal Report Writer Pro with 
| Report Writer Visual Coder. 


\ ош 81795 Ours: 8995 
WindowsMAKER 4 


ҒАХснт 4: 2553-0011 
Professional 5.5 "Ree, 
by Blue Sky Software Oy, 


This award-winning product offers more 
functionality & ease-of-use than any other 
tool. Create full-featured Windows 
Applications: MDI, Toolbars, Status bars, 
Templates, On-line Help, Graphical 3D 
| buttons, Edit During Preview & much more, TrueCode" technol- 
Оду ensures that user codé is 100% preserved during code 
\ қ regeneration, Supports ANSI C, MFC C++, OWL C++ & more. 
Қ , Uses Switch-It" Code Generation Modules for generating code 
| for specific platforms, allowing migration between languages. 
"s , Cr+ libraries & platforms, Highly recommended! 


ІШІ оша 6995 Ours: 6876 ҒАХчип 4: 2602-0003 


Т 
T, 
. 


|  C-tree Plus? 

ag FairCom 
pos * WINDOWS е NT * UNIX * OS/2 * 
SUN * К56000 * HP9000 e МАС» QNX * 
NaN * SCO. This well known, highly 
М ІШІ; portable data management package has 
| become established as the tool of choice for 
commercial development. Offering unprece- since 1979 


Mase from direct ina level access, ISAM level convenience, or 
SOL access with the FairCom Server. Single User, MultiUser, or 
` €itent/Server, ANSI Standard. 


List: 8508 Ours: $808 FAXcetea#: 1381-0008 
Call Programmer's Paradise" Italia for special pricing in Europe. 
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ReferencePoint Personal Assistant 
ad ReferencePoint 


ІЛ Туре the words you want to find and 
Personal Assistant will immediately locate 
` every Ше on your local or network drives 
t containing those words whether from a 
"word processor, a database, or a spread- 
Sheet, Key features: full-text search capa- 
bury with phrase, proximity and boolean 
bu | expressions support; files are indexed and 

WM "updated dynamically in the background; the ability to access, 
“view, print. cut and paste files from virtually any word proces- 
бог, database or spreadsheet running on DOS or MS Windows, 
ан some Macintosh programs. Іп addition, Microsoft OLE 
апа most popular graphic file formats are fully supported. 


оше $99 Ours: $79 FAXcetera #: 1008-5001 


ES. otai LLE азақ 


Poradi : 
CA-REALIZER for 
Windows & OS/2 


by Computer Associates 


Defines a new generation of development 
tools that handles the mechanics of event- 
driven programming, message passing, 
ed. sharing and other complexities 
behind the scenes. Combines a structured 
perset of BASIC extended to access 
Windows and 08/2 objects and resources, a visual development 
tool and Programmable Application Tools. CA-Realizer will help 
you create spreadsheets, charts, text editors, animation, graph- 
ics tablets and user-friendly forms from tools that can be created 
and manipulated by simple commands. 


List: 8295 Ours: $79 БАХсеет #: 1004-0008 


PRODUCT OF THE MONTH 
IBM VisualAge 


by IBM 


Visual ww 
A client/server application builder — پا‎ 
that combines the power of a complete | ур, ү ' 
smalitaik environment with the ease of н, 
visual programming by connectinu pre-fab- = — 
ricated. reusable components. It supports 
multiple client/server models & communications protocols, 
access to multiple IBM & non IBM databases, & multiple legacy 
code interfaces. Support for. DB/2 апа DDCS are standard. Jt 
supports IBM's system object model (SOM), the latest level of 
CUA, including multimedia, & the Smalltalk environment is 
based on industry standards. The (сат version includes a LAN 
repository, versioning control and configuration management, 


List: $2495 Ours: $1649 FAX iea #: 3142-0029 


object-Menu 
by Lifeboat Publishing 


obfect-Menu is the way to quickly 
create powerful object-oriented appli- 
tations, Built-in aesthetics make it 
Жазу to create interface styling such 
as Windows, Motif, or your own cus- 
tom design. Portability to DOS, Windows/NT and OS/2 enables 
you to offer your product to multiple target markets with a 


single: engineering effort. And, object-Menu’s intuitive architec- 


methodology and Visual Design tool actu- 
ally speed GUL development to allow you more time to focus on 
your application. 


008 or Windows List: $299 Ours: $269 


Professional List: 8699 Ours 
РАХ cetera #: ee 


Symantec C++ 

Professional 6.1 

by Symantec 

The new version 6.1 not only 

enhances product stability and relia- 

bility but also brings new features that 

6,0 customers asked for. Now.you get: 

full template debugging: improved hierarchical project manager: 

Customizable calor-syntax highlighting; & enhanced 32-bit sup- 

рог with 32-bit MFC 2.0 оп the CD-ROM. So don't wait. Try 

Symantec C++ 6.1 and find out why the critics are raving about 

this new breakthrough in programming systems. 

Competitive Upgrade for Borland or Microsoft customers 8188. 
List: $499 Ours: $299 

Comp. Upg. List: $199 Ours: $189 

FAX 8: 2132-0038 
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Doc-To-Help 
Әу WexTech Systems 


Version 1.6 of the world's best documenta- 
tion and help authoring tool is now available 
for both Word for Windows 2.0 and 6.0. The MENS 
anly software that allows you to create and 
maintain documentation and Windows Ё 4 

online help from a single source. It supports йй | — 

all Windows 3.1 help features. The exciting 

new Hyperformance Tools" include a help navigator, a help sys- 
tem Set-up wizard, drag & drop context-sensitive help creation 
for Visual Basic, 256-color bitmap support and watermarks. 
Also includes an interactive help window editor, an interactive 
help macro editor, and support for segmented hypergraphics. 


List: $295 Ours: $236 FAX:etera 8: 1000-1901 


WATCOM FORTRAN 77^ Version 9.5 
by WATCOM 


32-bit optimizing FORTRAN 77 compiler 
and tools for DOS, Novell NLM. 
OS/2 2.x, Windows NT, Win32s, & 
Windows 3.x, Comprehensive language 
support with FORTRAN 90, DEC VAX & 
IBM VS language extensions. Advanced 
Processor optimizations including 486 & 
Pentium instruction scheduling. Multi- 
platform toolset includes linker, debug- 
ger, profiler, royalty-free DOS extender 
with VMM & more. 


List: $599 


Ours: $349 FAXceiera #: 1683-0005 
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| ex Su s a librarv о [з dyna ппіс 1гїна! | 
memory managemer tf unt cons з that pro- 
| vides acce iHd to a ІШ پل چ‎ {lable me: тот) "f 
кеб ources | ine cluding EMS. ХУ «MS an mn d Virtual 3 
E vectes $ 
Easy о learn and inert ыы apiid 5. = 
а с collection. 1. lai rge аан f es or any 
li "ati ge ama ou кор! of 1.0 
Borlai nd or any ' ANSI [9 or Jt CHE PE 
Qui k re егеп се са ard | incl: uded. - No roy ities. % 
List: $250 Оше: 679 | вака tera | nh 101: rum 1 
- = 1 


Mwave” Developers Toolkit 
СЇ with IBM WindSurfer" Bundle 
| by Intermetrics, Inc. 


What once was multiple products and toolsets 
is now buridled in one multimedia PC add- 
in card and Toolkit. The Mwave 
WindSurfer Communications Adapter is 
а “worksbut.of the box" data/FAX modem, 
sound, volce messaging & telephone answering card with appli- 
cation software. It Is bundled with, the Mwave Developers Toolkit 
во you can build software that takes advantage of the Mwave 
digital signal processing (05Р) platform that drives WindSurfer. 
Try out the magic of a software upgradeable and programmable 
Mwave PC solution. You'll be developing for the future and using 
“it today! And you can do it for an incredibly low price! 


List; $900 Ours: $495 FAXcetera #: 1012-4601 
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за NetWin а re the smallest and 
іррогів SLIP or PPP concurrently with Ethernet 
00% DI UL E enam irrent Sockets. Extensive 


hg best TCP/IP solution available today! ғ” 


в: $446 
irs : $625 
Ours: $179 
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3 Word fo: Windows р 
ypertex authoring { | aper му varum | 
5 Windows Help | 
corn M [I Too! | 
t when prompted. M ES" 
f generating the RTI , HPJ & H files. Link | ' 
imulate your des ign before you compile. 
| 2.0 & Word 6.0, & all features in the 
ngine, such as macros, se iecondary windows, & 


FAXctera #: 2602-0005 


inces the : 
ompiler р 
| time evi er 
“ап create i a true \ Wi: де EXE, DLL, or 
ompiler paves the w ay | for BASIC and “С” 
writing fas robi ust W idows applications 
“> tne n ету ‚ Compl er at 25- 50% faster 
Basic | Compiler ships with OPTLINK 
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GUARANTEED BEST PF PRICES! (сай ix Details) 


To order call: 800-445-7899 
‘corporate (CORSOFT): 800 422-6507 
FAX: 908 389-9227 
International: 908 389-9228 
Customer Service: 908 389-9229 


ammer's Paradise Italia: 
39-2-967-00409 
For more information on the 
products featured on these pages call 
FAX «7^: (201) 762-1378 


1163 MTS Avenue 
ell hr i i 07702 
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THE BEST BY 


РС Ward's Annual 
World Class Award 
First Choice for 
Draw Software 
December, 1993 


The results are in! 

The overwhelming 

majority of readers 

have selected 

CorelDRAW as their 

first choice for Draw 

Software in PC World's 
Annual World Class Award 
Survey. CorelDRAW is an amazing ^ 
award-winning graphics package. With over 120 
international first place product awards, CorelDRAW is celebrated 
worldwide for its ease of use, outstanding features and incredible value. 
CorelDRAW 3 is the perfect entry-level graphics software. CorelDRAW 4 
has all the capabilities and features of CorelDRAW 3...and more. It 
includes page layouts, animation and OCR, hundreds of other feature 
enhancements, over 750 fonts and a complete library of 18,000 clipart 
images, symbols, animation elements and sound effects on CD-ROM. 
It's the best value in software today—and it's still the easiest to use! Year 
after year, survey after survey, users make CorelDRAW their first choice. 


COREL 


” 613-728-3733 
423 


71-800- 367-7080 
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The Fine Art of CD-ROM Publishing 


DICK POUNTAIN 


nti] recently, Га been dis- 

tinctly unimpressed by 

the quality of CD-ROMs, 

and I was beginning to 
think that the good old printed book 
was safe for another century. All it took 
to change my mind was Microsoft’s 
new Art Gallery CD-ROM, which re- 
produces all 2200 paintings from the 
National Gallery in London. 

The quality of the illustrations in 
Art Gallery is excellent—even on a 
humble SVGA display—and its hy- 
pertext user interface enables you to 
browse and make connections in ways 
that an art book simply can’t match. 
As well as indexing the whole collec- 
tion by name, subject matter, time, and 
geography, Art Gallery employs inge- 
nious animations to explain painting 
techniques, compositional devices, col- 
or schemes, and symbolism that the 
painters used. It is like visiting the 
gallery with a team of art historians at 
your elbow, which is not surprising 
since the National Gallery’s experts 
were intimately involved in designing 
Art Gallery. 
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Virtual Visits 

A CD-ROM is no substitute for stand- 
ing before the original paintings, but 
it сап prepare you so that you know 
what you’re looking for when you do 
visit a gallery. The fact that I live in 
London and regularly visit the National 
Gallery probably colors my enthusi- 
asm for Art Gallery a little, but Microsoft has plans to produce 
similar CD-ROMs for other great art collections, and I hope it 
will use the same excellent user interface for them all. 

I look forward to the day when I can have all the world’s great 
paintings at my fingertips in a single bookshelf of CD-ROMs. In 
addition, I look forward to the day when all publishers follow 
the lead of the National Gallery in examining beforehand how ma- 
terial can best be transported and displayed in electronic format. 


Microsoft's Art Gallery 
demonstrates how 
materials normally 


presented in traditional 
media can successfully 
migrate to electronic 

publishing 
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This is the secret to successful elec- 
tronic publishing. 


The Micro Gallery 

Microsoft’s Art Gallery CD-ROM is 
directly derived from an interactive on- 
line system called Micro Gallery, which 
is available free of charge to the public 
in the National Gallery’s new Sains- 
bury Wing in Trafalgar Square. This 
new building, the first major extension 
to the gallery in 50 years, holds the 
gallery's early Renaissance collection. 
The Micro Gallery, which the American 
Express Foundation paid for with a $1,000,000 sponsorship, is a 
long thin room just off the ground-floor entrance, which holds a 
network of 12 keyboard-less Macintosh workstations that are 
built flush to the wall and fitted with 19-inch touch-sensitive 
screens. Visitors have free access to the Micro Gallery to browse 
the gallery’s collection. For a small fee, you can make black- 
and-white prints of particular paintings or print a personalized map 
showing the locations of a desired list of paintings. ^ continued 
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MARC YANKUS © 1894 


TITIAN 
1522-3 


Signed on the urn, left foreground: 
ticlanvs f. Canvas, 175.2 x 190.5 ст 
No. 35, Purchased, 1826. 


The painting is one of a 
famous series by > Bellini, 
Titian and the Ferrarese artist 
> Dosso Dossi, commissioned 
for the Camerino d'Alabastro, 
(the Alabaster Room) in the 
Castle In Ferrara. 


The series was otdered by 
Alfonso d'Este, Duke of Fertara, 

who also tried to get > Michelangelo 
and > Raphael to contribute in the 
1510s. Titian's painting was in fact 

a substitiute for one with a similar 
subject which the Duke had 
commissioned from Raphael. 


Bacchus and Ariadne PAINTINGS 


NEXT PAGES... Comnission and Context; Narrative 
Sources; Composition; Уса ата 1495$ rhe National Gallery, London 


The Art Gallery uses subdued shading in Its text to indicate links to animations and other information. The 
copyright notice does not appear on-screen, but is imprinted in files captured from the CD-ROM. 


The National Gallery was founded in 
1824 to hold the U.K.'s national collec- 
tion of western European paintings. It con- 
tains about 2200 works from over 700 
artists, dating from the thirteenth to the 
early twentieth centuries and includes 
many major works of Rembrandt, Rubens, 
Titian, and Poussin, as well as a fine early 
Renaissance collection. 

It is not perhaps the collection you 
would have expected to pioneer comput- 
erization—some high-tech twentieth-cen- 
tury gallery like Paris's Pompidou Cen- 
ter or the Getty would seem superficially 
to be a more likely candidate. A precon- 
dition of the National Gallery's success 
was the fact that its collection, while of 
outstandingly high quality, is relatively 
small, and almost all its pictures are on 
public display rather than in storage. This 
meant that a complete interactive catalog 
was feasible using personal computer tech- 
nology from the late 1980s; however, 
museums with much larger collections 
would have to choose between using ex- 
pensive mainframe systems or cataloging 
only parts of their collections. Even so a 
forward-looking management and a gen- 
erous sponsor were vital in realizing the 
opportunity. 

The gallery appointed an internal project 
manager who, in turn, recruited an outside 
software house, Cognitive Applications of 
Brighton, U.K., to create the necessary 
software. Graduates of the AI department 
of the nearby University of Sussex started 
this firm in 1985 and acquired special 
expertise in Macintosh programming and 
in designing interactive user interfaces. A 
team of up to 10 people from the gallery 
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and Cognitive Applications put in 23 
worker-years of development time spread 
over two-and-a-half years. 

The design team quickly decided that 
the most important goal would be a fast 
response time, which would allow un- 
trained visitors to browse the catalog in a 
spontaneous and relaxed fashion. Quanti- 
fied, this meant that each painting should 
be retrieved in І second or less. Given the 
limits of 1989 personal computer technol- 
ogy, this decision more or less determined 
the technical approach. Analog video stor- 
age had already been ruled out on grounds 
of poor visual quality, but having chosen to 
go digital, there was then no affordable 
network technology that would support an 
acceptable client/server implementation 
(if starting today, you might consider an 
ATM [Asynchronous Transfer Mode] net- 
work over optic fiber). Optical disk storage 
was also too slow. 

Only magnetic storage could handle the 
job, so Micro Gallery was designed around 
Mac IIfx workstations (the fastest Mac 
then available). Each workstation contained 
a copy of the entire picture database on its 
local 1.3-GB hard drive. An Appletalk 
LAN is used outside public hours to per- 
form maintenance updates only; it is not 
for interactive retrieval. This distributed 
storage scheme has the added advantage 
of being very robust; when one workstation 
goes down, it does not affect the others. 

For displays, the team chose 19-inch 
Radius touchscreen monitors with an extra 
fine dot pitch of 82 dpi (compared to the 
normal Mac 72 dpi) and a refresh rate 
higher than 70 Hz. To further enhance the 
appearance of these screens, all the text is 


antialiased in software. 

The Micro Gallery catalog is a large 
publication of some 4500 pages with 
300,000 words of text and 12,000 color 
illustrations; therefore, fitting it all onto 
even a 1.3-СВ disk required further radical 
design decisions. To achieve acceptable 
picture quality, you might assume that the 
illustrations would have to be in 24-bit 
true color, but Cognitive Applications 
made no such assumption. Instead, it ex- 
perimented with display depths of 24, 16, 
and 8 bits and discovered that 24-bit im- 
ages were so large as to requirc hardwarc- 
assisted compression, and even then, the 
required response times could not be met. 

Finally, the team bravely decided to go 
with 8-bit images, employing special pal- 
ette optimization techniques to achieve ad- 
equate image quality. The strategy was 
spectacularly successful, and even techni- 
cally knowledgeable people who visit the 
Micro Gallery have great trouble believing 
the displays are not 24-bit. Plumping for 
8-bit images also paved the way for Mi- 
crosoft to turn Micro Gallery into the Art 
Gallery CD-ROM; only a few high-end 
Mac users and fewer PC users have 24-bit 
display hardware, so using 8-bit format 
opened up Art Gallery for the rest of us. 

The Macintosh and Windows versions 
of Art Gallery contain almost exactly the 
same software used in the Micro Gallery, 
reduced in resolution from 1152 by 882 
pixels to 640 by 480 pixels, which the 
less-expensive Macs and SVGA PC's can 
handle, and, of course, a mouse replaces 
touchscreen controls. If you try to run Art 
Gallery on a video adapter that doesn't 
support 256 colors, it warns you that the re- 
sults will not be acceptable but will try it 
anyway; thus, you can even run it on à 
monochrome PowerBook. The Macintosh 
version of Art Gallery retains the anti- 
aliased body text, but the PC version had to 
drop this feature, as Windows doesn't 
properly support multibit fonts. 


Acquiring the Data 

The Micro Gallery project and National 
Gallery CD-ROM benefited from some 
ongoing work at the National Gallery. In 
this regard, they are excellent examples 
of how the new media can leverage off the 
old. The National Gallery's photographic 
department already had a rolling program 
for photographing the complete collection 
onto 10- by 8-inch color transparencies, 
and in 1986, the National Gallery had pro- 
duced a written catalog using computer 
typesetting. Both of these projects helped 
the Micro Gallery get off to a flying start. 
A handful of the less important pictures 
have only been photographed in black and 
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APC AND TRIPP LITE THINK You WILL. 
MINUTEMAN THINKS You WON'T. 


If all UPSs were priced 
the same, the choice to buy 
a MINUTEMAN would be 
easy based on features 
alone. But, when you com- 
pare prices, the choice 


becomes even more obvious. 


We don't believe you'll pay 
28% more for a product 
that gives you less. 


Make the comparison 
yourself. We're sure 
you'll find MINUTEMAN's 
Alliance series offers the 
most power protection at 
the best price. 


| The Alliance Series 

is further reinforced by 
MINUTEMAN's Network 
Manager ІІ power monitor- 


ing and shutdown software. 


е Performs unattended 
shutdown 

* Displays power status 
on-screen 

е  Dial-out modem option 

* Works with all standard 
operating systems 

* Monitors battery status 


Para Systems, Inc. 
1455 LeMay Drive 
Carrollton, TX 75007 
214/446-7363 
Fax: 214/446-9011 


Product and company names mentioned herein ^ 


may be trademarks or registered trademarks of 
their respective componies 


am (a NTERRUPTELE POWER PE 


MINUTEMAN’s product 


line meets all your UPS 
requirements: 


Alliance series UPSs from 
300VA to 1250VA 
Powermind series line- 
interactive, intelligent 
UPSs from 600VA to 
2KVA 

Continuous Power on-line 
UPSs from 500VA to 
ТОКУА 

Sentry Automatic Voltage 
Regulators from 650VA 
to 1800УА 

Lanmaster bi-directional 
power monitoring and 
shutdown software 


SNMP compatible 


white and appear as such in the Micro 
Gallery and the Art Gallery. Also, some 
pictures had been photographed in less- 
than-ideal conditions (e.g., tungsten light), 
and the team used Adobe Photoshop to 
color-correct these images manually. 

It took two years to scan all the trans- 
parencies on a Sharp JX-600, for which 
Cognitive Applications had to write cus- 
tom scanner drivers to achieve the desired 
results. A strategic decision was made to 
scan everything at 24 bits so that scanning 
could begin before the final display depth 
was decided, and thus the scans could be 
reused if a 24-bit version was needed in 
the future. This demanded vast storage 
space, which was met in the early days by 
Syquest cartridges and later by erasable 
optical drives. 

Most pictures in the Micro/Art Gallery 
appear at three different sizes: first as an 
80- by 80-pixel thumbnail used in menu 
selections, then in position on the page, 
and finally zoomed to full-screen height. 
Run-time software enlargement from a 
single 8-bit master degrades the image 
quality too much, so three separate 8-bit bit 
maps are dithered down from each 24-bit 
master and stored in the run-time system. 

Cognitive Applications evaluated vari- 
ous image-compression schemes, includ- 
ing the fractal compression scheme from 
Iterated Systems that Microsoft uses in its 
Encarta. The conclusion was that dithering 
to 8 bits is in itself the most effective and 
fastest compression for this particular ma- 
terial. Fractal compression of the 24-bit 
scans achieved а 3-to-1 compression ratio 
(as did going from 24 to 8 bits), but fractal 
images took longer to decompress and 
fractal compression lost more fine detail 
from the paintings. RLE (run-length en- 
coding) schemes were ineffective in further 
compressing the dithered 8-bit images, 
which look pretty much like random bit 
streams to an RLE algorithm. 


Optimizing the Palette 

The excellent picture quality in the Mi- 
cro/Art Gallery is entirely dependent on 
the choice of an optimal color mapping. 
Both Macintosh and PC SVGA 8-bit video 
adapters support 256-color display modes 
in which a CLUT (color lookup table) or 
palette holds the 256 current display colors 
chosen from some much larger color space 
(18 bits or around 250,000 colors for 
SVGA adapters). In practice, both the 
Macintosh and Windows operating sys- 
tems reserve 16 or so colors for GUI pur- 
poses so that only around 240 colors are 
really selectable. Thus, the challenge is to 
choose exactly those 240 colors that will 
represent a particular painting or group of 
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paintings as effectively as possible. 

This task was made a little easier due 
to the National Gallery's collection con- 
taining mostly oil paintings over 100 years 
old, which use a more limited gamut of 
colors than is used today or even in early 
twentieth-century paintings. Finding the 
best palette involved a mix of computer 
and manual methods. Cognitive Applica- 
tions wrote a program (see the text box 
“The Palette Optimization Algorithm") 
that analyzed a particular 24-bit scan and 
extracted a 256-color palette that distrib- 
uted the color content of the picture as 
evenly as possible in a mathematical sense. 
In 1990, this was still fairly esoteric stuff, 
but nowadays, commercial tools like 
Adobe Photoshop include this capability, 
and indeed Cognitive Applications itself 
now uses Adobe Photoshop and DeBa- 
belizer from Equilibrium Technology to 
extract palettes. 

For the first Micro Gallery prototypes, 
the team tried to use a separate customized 


One Palette Fits All 


The decision to use a single palette across 
the collection made choosing the palette 
decisive in the success of the publishing 
effort. After the computers were finished, 
experts from the National Gallery tweaked 
the palette so that it worked across the 
range of styles represented by the 
collection. 


Landscape with Pomars, Gene 


Combing m Aare, Degas 


palette for each picture, but the adoption of 
menu pages containing several thumbnails 
made this impractical. Then the team tried 
one palette per page, but this still caused 
unsightly and disconcerting screen arti- 
facts when turning from one page to an- 
other, and a solution using a special tran- 
sition palette of neutral colors was only 
partly effective. It became clear that a sin- 
gle palette would have to work for the 
whole collection (see the figure “Опе 
Palette Fits АШ”). 

All 2200 scans were run through the 
color-mapping program and combined to 
yield a single 240-color palette. The Na- 
tional Gallery curators then reviewed the 
paintings as they appeared in this palette 
and suggested manual adjustments to the 
final mapping. This was a necessary step, 
because while a computer program can 
achieve a mathematically optimum map- 
ping, it doesn't take any account of the 
subject matter and meaning of the paint- 


ings or of human aesthetic preferences. 
continued 
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POWER SUPPLIES 


“The premier power-supply maker” 

John Dvorak, PC Magazine, March 30, 1993 

“The only company to go to for a power supply” 
Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 


Save electricity with our economical Energy-Star 
power supplies. Fully-tested and UL/CSA/TUV 
approved, they're perfect for standard systems. 
STAR 205 SLIM/DESK/TOWER ............ $79 


ULTRA-QUIET UNITS 


Unrattle your nerves with 


— an ultra-quiet Silencer 
а “power supply. Appreciated 
- = by users since 1986, their 
ж w» high-efficiency fans and 
d. low-turbulence circuitry 


POWER SUPPLY POWER SUPPLY 


reduce noise by up to 84%! 
A must for home office or multimedia applications. 
SILENCER 205 SLIM ......................... $109 
SILENCER 220 DESK/TOWER ........... $119 
SILENCER 270 DESK/TOWER ........... $179 


HIGH-PERFORMANCE UNITS 


BABY DESK 
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Upgrade your computer with one of «а premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50% - 100% more power, 


г System-Saving Up orades. 


SOLID-STEEL CASES 


Give your computer a 
professional, high-tech 
look with one of our 
| premium-quality, 
NE 3 > USA-made, all-steel 
8 cases. They're rigid— 
unlike light-weight 
ES imports—so the PC's 
ZZ components are always 
properly aligned and grounded. 
You'll enjoy easy system access, andwith room for 
up to 18 drives, there’s real expandability! 


Desktop Tower Monster 
Exposed Drive Bays: 5 6 3 
Total Drive Bays: 7 8 18 
Motherboard Capacity: 1 1 
Power Supply Capacity: 1 1 2 
Cooling Fan Capacity: 2 3 
Filtered Air Inlet: Ys Yes Yes 
Lockable Front Door: Yes No Yes 
Beige or Black Finish: Yes Үє Yes 
Meets FCC-B Specs Jes Yes — "Yes 


Made in USA Yes Yes Yes 
SOLID-STEEL DESKTOP CASE ......... $175 
SOLID-STEEL TOWER CASE ............ $295 
SOLID-STEEL MONSTER CASE ........ $895 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 


interface module. A must for mission critical LANs. 


OVER-TEMP ALARM 


Don't wait for the acrid smell of 
burnt components! With our 
new 110 Alert, you'll know 
if your PC is over-heating 
before damage occurs. 
Should the computers 7 
temperature reach 110%, a loud = 

alarm warns you that a fan has failed or that the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it carries a lifetime warranty. 

CC) nin $19 
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It's a fact. 486 chips run hot, often exceeding 185%! 
Now, you can cool your 486 to a safe 85°-95°F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fan embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

m cools CPU 70? - 1009F 


CPU TEMP (*F) 


built-in line conditioning, super-tight regulation, 900 watts peak power ааа m prevents system errors 1%. 

ultra-clean output, a high-capacity cooling fan, m 100X more reliable — MEME. za найб years to CPU life 

UL/CSA/TUV, a 3-year warranty for 300W than a single-unit DEP WINE m thinner, quieter, and 

models, and a 5-year warranty for the 450! Ideal —  mload-sharing design д йй), wr better-built than cheap 

for high-end workstations and network file servers. ш hot-swap capability ‘Wheelie MM. imported imitations. 

TURBO-COOL 300 SLIM/BABY ......... $169 ш5-уеаг warranty m safe, simple installation слой ояна 

TURBO-COOL 300 DESK/TOWER ... $189 m monster-case compatible й CPU-COOL (FOR 4865)................... $24 

TURBO-COOL 450 DESK/TOWER ... $349 TWIN-POWER 900 ............................... $995 — PENTACOOL (FOR PENTIUM) ............ $29 
PE POWER & COOLING, INC. 


5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 


We accept Visa, MC, COD, or PO on approved credit. Warranty period: Five years for Twin Power and Turbo-Cocl 450. Three years for Turbo-Cool (except 450). Two years for all others (except 110 Alert). 
Hours: 7 a.m. - 5 p.m. (PT) Mon. - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PentaCool, and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1994 PC Power & Cooling, Inc. 
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For example, given a Bellini Virgin and 
Child, the program might correctly allocate 
as many shades of blue for the Virgin's 
cloak as flesh tones for the faces. But a 
human expert regards the faces as more 
important than the cloak and would like 
to dedicate more palette space to flesh 
tones, to achieve better modeling of faces 
and limbs without visible tone steps. Sim- 


ilar arguments might be made for the 
greens in landscapes, to which the human 
eye is particularly sensitive. 

The final palette derived for the Micro/ 
Art Gallery is enriched in flesh, green, 
and brown tones and relatively depleted in 
primary colors. If you were to use the 
same procedure to scan a collection of 
twentieth-century abstract paintings by 


The Palette-Optimiz ation Algorithm 


he program that ртт 
Cognitive Ap- 1 
plications wrote to ex- | 
tract optimum 8-bit |) 
color mappings from | Srean ( 
24-bit scans of paint- | Ga joer on 
ingsemployedapub- | — 
lished algorithm by F |Қ | (| 
Hekbert, while com- | 
mercial products like | | 
Adobe Photoshop use | = c 
Closely related algo- f 
` rithms. The algorithm | 
is topological in na- 
ture, working on the } 
a3-Dcolorspace. | 

First, you must re- ETE. | 
solve all the 24-bit —————————————— -- | 
pixels that make up a single scan wer 300,000 of them in the case of a 640- ae 480- 
pixel image) into their 8-bit RGB components. You can then plot each pixel to a col- 
or point in the 3-D 24-bit RGB color cube, as shown in the figure “Plotting Pixels in 
the RGB Color Cube." 

Now sort the R, G, and B components to determine their maximum and minimum 
values and use these limits to "shrink" the color cube down to the smallest rectangu- 
lar box in RGB space that will contain all the pixels. 

You split this box into two smaller boxes along its longest axis and repeat the 
shrinking process on these smaller boxes. The main loop of the algorithm repeats 
this process of choosing a box to split, splitting it, and then shrinking the fragments, 
adding one new box at each iteration. Variations on the algorithm can use different cri- 
teria to select which box to split and how to split it. In general, you choose the biggest 
box to split, and split it to yield two equal parts. Size might be measured by the num- 
ber of color points the box contains, or by the total number of pixels, since many 
pixels may have mapped to the same color point. Similarly, equality might refer to equal 
numbers of color points, pixels, or even simply equal volumes of the color space. 

After 256 iterations of this process, you'll have 256 bins into which the color con- 
tent of the original scanned picture has been distributed as evenly as possible by 
whichever criterion you used. The optimal palette now consists of the color held in each 
of these final boxes. In general, each box will contain more than one color point, so 
you need a third selection function to pick just one; it might be the point closest to the 
center of the box, or an average weighted for the number of actual mapped pixels. 

This algorithm gives a “fair” representation of the color distribution in a given 
picture, but in practice, absolute fairness may not be desirable. A human expert might 
prefer to sacrifice some colors and emphasize others to better suit the content and mean- 
ing of the painting, matters of which the algorithm can know nothing. 


"Reference: Hekbert, P. "Color Image Quantization for Frame Buffer Displays," 
Computer Graphics, Vol.16, no. 3, 1982. 
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Kandinsky, Rothko, and other artists, you 
might arrive at a completely different 
palette. 


The Art Book that Moves 

The most significant advantage that a com- 
puter screen offers over an art book is the 
possibility of moving the images, and the 
Micro/Art Gallery project exploits this ad- 
vantage by using animation to illustrate 
features of the paintings; another reason 
to be thankful for those 8-bit images. 

Many of the animations simply consist 
of "draining" color from the painting to a 
monochrome image and then selectively 
reintroducing color to highlight certain 
groups of figures and compositional 
blocks. Another trick is to superimpose 
text labels that explain the symbolism of 
various objects in a picture. To illustrate 
perspective theories, you can overlay con- 
verging lines and grids or planes that cut up 
the picture space. 

Other animations explore the way pic- 
tures were produced (e.g., by superim- 
posing an x-ray view over the paint to re- 
veal earlier work underneath). A Bellini 
fresco is dissected into the successive lay- 
ers of applied paint, while a portrait of the 
duke of Wellington sprouts the extra 
medals Goya added at the end of the 
Peninsular War. Perhaps the most ambi- 
tious animation is for Vermeer's Young 
Woman Standing at a Virginal. To illus- 
trate the accuracy of Vermeer's perspective 
(he may have used a camera obscura), Art 
Gallery constructs a 3-D model from the 
painting and then flies through three dif- 
ferent views of the room. 

Some important paintings (e.g., Titian's 
Bacchus and Ariadne or Poussin's Ado- 
ration of the Golden Calf) warrant three or 
more animations dealing with composi- 
tion, narrative, and construction methods. 
One animation that makes me smile is for 
the Adoration of the Golden Calf. lt 
demonstrates that Poussin cribbed a group 
of figures from one of his own earlier 
paintings by simply flying the group from 
the earlier picture to the later while flipping 
it 180? horizontally. 


Invitation to Users 

According to Cognitive Applications’ di- 
rector, Ben Rubenstein, the guiding prin- 
ciple in the design of Micro Gallery's user 
interface was "to make it more like a book 
than a screen." Many people still have a 
phobia about computers, and people who 
regularly visit art galleries might be expect- 
ed to be less at ease with computers than 
the average. The result of following this 
principle is a roaring success judged from 
the overwhelmingly favorable comments 


Is there really a difference in 
monitors? You bet there is! 


| M 
There's also a difference in the | | | ШІК 
companies that produce them! 


So, what's the difference? Well, 

it’s in the performance, price, 

service and support. In fact, the editors of several major magazines, 
including PC World and PC Computing, found out that all monitors 
are not created equal. That's why they named the ViewSonic 17 the 
“BEST” monitor in their roundup. Here’s what they said: 


“Some folks crave performance. Some look for price. And then 
there are those who want it all. if you belong to the third crowd, 
the ViewSonic 17 is the monitor for you. The ViewSonic 17 stands 
out as the best all-around value in the review.” 

— PC World: April 1994 


“Best color quality, best sharpness and best versatility — what 
more could we ask of the ViewSonic 17? Frankly, we were sur- 
prised that one monitor could do it all.” 

— PC Computing: January 1994 

What sets this, and all ViewSonic color monitors, apart is the dedica- 
tion by the company to supply high-performance, award-winning 
products at a reasonable price. And, our reputation bears out the 


excellent service and support we 
provide to our distributors, 
resellers and end-users. When 

e they call with questions, they get 


action. 


With its flat square screen, 0.27mm dot pitch and a maximum resolu- 
tion of 1,600 x 1,280, it's no wonder the 17-inch* ViewSonic 17 has 
been touted by the press. To win these awards, you know the display 
must be crisp, sharp and picture-perfect. And with ViewMatch™ you can 
be assured that the screen image will match printed output. 


For information on any of our full line of color monitors, call 
800-888-8583. FREE MAC ADAPTER AVAILABLE. 
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See The Difference!” 


20480 Business Parkway Walnut, СА 91789 
Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 
AppleLink: VIEWSONIC, Compuserve: 73374, 514 or FaxSonic: (909) 869-7318 


97" CRTs yield 15.57 to 15 7° diagonal viewable screens. 
All products and beand names are registered trademarks of their respective enmpamies. 
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in the National Gallery visitor's book, and 
the fact that utilization of the workstations 
runs at close to 100 percent every day. 
The graphics style of the screens is very 
book-like, with black-on-white text set 
in a serif typeface arranged in columns 
around the pictures. The strict avoidance of 
colored backgrounds or lettering in the 
text enhances the impact of the paintings 
and makes them the focus of interest on 
the page. All computerish “screen furni- 
ture” is confined to a narrow navigation 
bar at the foot of the screen, and no icons, 


Tripp Lite 


scroll bars, or menu bars are in sight. "Hot 
text" that invokes a hypertext link to an- 
other page or a pop-up information win- 
dow is lightly shaded, and you quickly 
learn that clicking any shaded area will 
take you somewhere else. Click on any 
picture marked with the little four-arrows 
sign to zoom it and then click anywhere 
to unzoom it again. 


Fingertip Control 
Hypertext-links aside, navigation is per- 
formed using four buttons at the bottom 


Smart Series UPS 
Out-Networks 


АРС Smart-UPS” 


Only one UPS system provides network managers with 
the most enhanced network protection and control 
abilities -- Tripp Lite's Smart Series line interactive UPS. 
Smart Series has a substantial advantage over APC 
Smart-UPS in critical networking applications. = 


Tripp Lite Smart Serics OUT-NETWORKS APC Smart-UPS! 


Master network log pools power alarms 
from all UPSs on network to one 
concise file 

Realtime view of both servers AND 
WORKSTATION UPS power dato from 
any node 

Customize alarm points for low voltage, 
% load, and temperature on each and 
every UPS 


APC Smart-UPS 
w/ PowerChute Plus® 


Not available 


Not Available 


Not Avallabie 


| 


Tripp Lite Smart Series OUT-MANAGES APC Smart-UPS! 


In DD Litt ‚те зеге: 


Redundant AC input on SNMP adapter 
prevents loss of control of connected UPS 


“Out of Band” network communicatian 
when Ethernet disabled 


Ambient temperature and humidity 
reports 


Remote power control af HVAC оғ 
other peripherals 


SNMP adapter cantrols up to 4 UPSs 


Smart Series АРС Smort-UPS 
w/ SNMP Adapter 


Not Available 


Not Available 


with your moder 
Sn your тосе 
STANDARD 


Extra Cost Option 
Not Available 


Up to 2, only 


Tripp Lite Smart Series OUT-POWERS APC Smart-UPS! 


Lowest correctable brownout voltage 
without battery droin 

Over-voltage correction peak without 
battery 


Find out what else Smart Series UPSs can do. 
Call today for more information on the 


Smart Series advantage! 
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Smart-UPS and PowerChute Plus are registered trademarks of American 


Power Cormersion, Inc. 
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"THE POWER PEOPLE 
500 N. Orleans, Chicago, IL 60610-4188 
(312) 755-8741 Fax (312) 644-6505 
FaxBock Service (312) 329-9717 
Ask for Dept. 520 


See us at COMDEX, Booth 1476 
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of the screen. The two most important but- 
tons are Next Page, which allows you to 
turn the page like a book, and Go Back, 
which allows you to return to the last page 
you saw (even if you left it via a hyper- 
text jump) and retain an effectively un- 
limited memory trail of pages. 

The Contents button takes you straight to 
the contents page, which is the nerve center 
of the browsing system. You are offered 
five different viewpoints into the National 
Gallery collection: The Painter's Lives view 
lets you look up painters by name; the His- 
torical Atlas lets you look at a particular 
country and a particular century; Picture 
Types enables you to browse landscapes, 
still lives, portraits, nudes, and whatever; 
General Reference is an overall index so 
that you can find an explanation of, say, 
gesso or chiaroscura; and finally Guided 
Tours offers you one of four automated 
sessions with themes like Composition and 
Perspective and Making paintings. 

On the Art Gallery CD-ROM, a guide's 
high-quality digitized voice accompanies 
you on these tours; however, for the Micro 
Gallery application, sound was deemed 
too distracting to other users. In addition, 
Art Gallery uses voice to excellent effect in 
the Painter's Lives section to give the cor- 
rect pronunciation of names. This feature 
is very welcome indeed when you are 
faced with a Pollaiuolo, Koekkoek, or 
Reymerswaele. 

The See Also button presents you with 
a context-sensitive contents page that 
offers you cues for further browsing— 
painters of the same period or similar style 
or paintings whose subject matter is relat- 
ed to the one you are currently viewing. 
This is the most innovative feature of Art 
Gallery, and a few hours spent following 
the See Also cues can be a genuinely ed- 
ucational experience. A dreaded pop-up 
menu is also available for the experienced 
computer user. The menu is well hidden 
behind the Options button, which allows 
you to print or copy the screen to the clip- 
board and perform text searches on the 
entire CD-ROM. 

It’s no accident that the user interface to 
Art Gallery is much simpler and more in- 
tuitive than the Macintosh/Windows GUIs 
that support it, for Cognitive Applications 
tried out many prototypes of the system 
on museum staff and members of the pub- 
lic and then stripped away or refined fea- 
tures to arrive at the current model. Perhaps 
art history is not the only thing you can 
learn in this Art Gallery. Ш 


Dick Pountain is a BYTE contributing editor based 
in London. You can reach him on the internet or 
BIX at dickp@ bix.com. 
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One of these is a color proof and one is output 
from our new printer. We forgot which is which, 


We paid $70 and waited three days for one of these. The 
other popped out of our new Tektronix Phaser" 480 in 
minutes. Pull out your loupe and start guessing. And while 
you're down there staring, note our output's phenomenal 
color. PANTONE?-approved, it's perfect for matching 
those tricky product colors, logos and skin tones. You 
might also notice the full 11" x 17" print area. Yes, 
Virginia, there are tabloid-sized full bleeds. And it shares 


easily: the Phaser 480 is а work group printer for Macs, 


For a free print sample or dealer loc 


PCs or workstations. Plus, it boasts a powerful RISC 
processor and true Adobe® PostScript" Level 2. Spread- 
sized bleeds? Reprint quality comps? Pre-film proofing 
right at your desk? Welcome to preproduction heaven. 
So head down to your nearest 


Tektronix dealer to see for your- 


self. And by the Way, our guess is 
that the one on the bottom js our 


print. Well, then again ... 


Tektronix 


ation call 800/835-6100, Dept. 32]. 
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Whether you want to give 
dazzling presentations, or make 
knockout sales calls. Keep in touch 
with the office. Even write that 
novel at the beach. IBM PC Direct™ 
can help you do it with an award- 
winning ThinkPad”. 


Introducing CustomerFit. 
The way to get precisely the 
ThinkPad you need. CustomerFit 
means we create a complete ThinkPad 
solution that fits the way you work, 
and the life you live. 


ThinkPad 350C. If you 
thought you'd have to pay a lot to 
get a color ThinkPad, look again. 
The ThinkPad 350C gives you all 
the uncompromising performance 
and smart features you expect from 
an IBM ThinkPad, at an unexpectedly 
low price. 


ThinkPad 500 is one of the 
smallest and lightest PCs around. 
At a mere 3.4 pounds, it not 
only weighs less than your 


Se] Ss) Eis] А 
Call us, we're open Ват-10рт Monday-Friday 


and 9am-5pm Saturday (Eastern Time). 
In Canada, call 1 800 465-7999. 


bag or briefcase, it fits right inside , 
with room to spare. And | 
there's a PCMCIA slot for 
quick-change options like 
data/fax modems and network 
communications. 


HelpWare* service and support 
covers you as you roam. 
Including a 1-year International Traveler's 
Warranty' and ThinkPad EasyServ™ mail- 
in repair service from your 
home, office, or hotel 
room. Of course, you also 
get HelpCenter® technical 
support 24 hours a day, 
seven days a week. 


$1599 


IBM Cradit Lease 
$58/month' 


» 486SLC2 50/25MHz 
. 85MB? HD, 4MB RAM 
Type | or Type Il 


Call us today, and PCMCIA slot 
, Fi » 3.5" 1.44MB external 
we'll CustomerFit your disk drive 


very own ThinkPad to help 
you do whatever you do 
better. Wherever it has to 
be done. 


“7.4 VGA mono display 
(Actual diagonal 
viewable area is 7.24") 

» 81-Key Keyboard and 
integrated TrackPoint II" 

е NiMH battery and AC 
adapter 

» DOS" and trial 
subscription to 

PRODIGY™ 


To order call today! 


ThinkPad 500 


very down-to-earth price. 


__ ThinkPad 3500 | 
$1999 


ІВМ Credit Lease 
$73/month? 


“48651 25MHz 

“125МВ HD, 4MB RAM 

“Туре | or Type 11 
PCMCIA slot 

• 3.5" 1.44MB 
disk drive 

. 9.2" VGA color display 
(Actual diagonal 
viewable area is 8.97") 

• 81-Кеу Keyboard and 
integrated TrackPoint I! 

e NiMH battery and AC 
adapter 


„ DOS and trial 
subscription to 
PRODIGY 


Die | 800 426-7604 


ower. Price. Support. 
Pick any three. 


Life without compromises. 
We call it CustomerFit. It 
means getting exactly what you 
want. Exactly the way you want it. 
An award-winning ValuePoint™ 
with the very latest in PC 
power, priced right and 
custom-built just for you. 


We take the time to listen, then 
help you decide how much (or how little) 
you really need. So 
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ore and more, com- 
puters and applica- 
tions are incorporat- 
ing real-world data 
types, such as video and voice. To some 
people, dealing with these data types 
is a headache; we at Texas Instruments 
see it as a business opportunity. We de- 
signed a groundbreaking DSP (digital 
signal processor)—the MVP—to bring 
parallel-processing power to bear upon 
the problems of multimedia. 

The MVP integrates onto a single 
die five very powerful, fully program- 
mable processors, a sophisticated DMA 
controller with an external memory in- 
terface, 50 KB of SRAM (static RAM), 
and video timing control (see the figure 
“The MVP” on page 58). Of the 50 KB 
of SRAM, 32 KB can be shared among 
all five processors to support many dif- 
ferent parallel-processing approaches. 
The MVP chip is targeted at solving the 
problems that are inherent in multime- 
dia and other applications that require a 
large amount of processing. 


Driven by Design 

The MVP did not spring fully formed 
from the memories of TI’s CAD work- 
stations. Three basic algorithmic areas 
drove the MVP's design definition: im- 
age processing and recognition, video 
and still-image compression, and high- 
performance computer graphics. 

The design of the MVP's signal-processing components was 
driven by the needs of image-processing, image-recognition, and 
image-compression algorithms. The latter category includes con- 
volution and frequency-domain transforms that are multiplication- 
intensive. For example, the JPEG and MPEG standards require 
DCT (discrete cosine transform) frequency transforms, so TI 
paid particular attention to DCT performance and precision. 

While the algorithms drove the design of the signal-processing 
components, the sheer volume of signal processing that is re- 
quired by these algorithms prompted the decision to include mul- 
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tiple DSPs on the IC. The design team also dis- 
cemed that, in general, the primary multimedia 
algorithms required 16-bit or less fixed-point 
multiplies with 32-bit accumulates. Higher pre- 
cision was not required in the signal-proces- 
sing components. 

Historically, DSPs have not been very good 
at processing the bit-field manipulations used 
in some compression algorithms or at manipu- 
lating multiple-pixel quantities, such as those 
encountered in graphics block moves. The MVP's signal proces- 
sors differ from traditional DSPs most markedly in their ability 
to manipulate bit fields and process multiple pixels in parallel 
through their data paths. To reflect these differences, we call 
these components advanced DSPs, or ADSPs. The MVP con- 
tains four of them. 

One important point about ADSPs is that, although they are 
optimized for certain types of algorithms, they don't dedicate 
hardware to any specific algorithm. The goal of the MVP is to 
support elemental operations that can be used to implement any 
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Each ADSP has two independent 32-bit data ports (б and L in the figure) and a 64-bit instruction cache input (1). The MP has a single 64-bit data port (С/О) and а 32-bit 
instruction port. The TC (Transfer Controller) has a 64-bit internal port and a 64-bit external port. The ports of the various processors and TC are connected to 25 2-KB RAMs 


via a crossbar-switch network. The crossbar supports approximately 2.4 GBps of data, plus 1.8 GBps of instructions. 


algorithm. This approach pays dividends 
when vendors develop new algorithms for 
current problems and when they use the 
power and programmability of the MVP to 
develop completely new applications. 


Inside the Advanced DSPs 
The MVP’s four ADSPs provide most of 
the chip’s raw performance. Each can per- 
form in excess of 10 RISC-like operations 
per cycle (see the figure “The Advanced 
DSPs”). 

To specify the multiple parallel 
operations that they are able to per- 
form, the ADSPs employ a wide 
instruction word of 64 bits. This in- 
struction word has fields that in- 
dependently control the data unit, 
along with its multiplier and data 
path, and the two address units. All 
instructions nominally execute in a 
‚ single cycle. 

Each ADSP has a register file 
of 44 programmer-visible registers. 
Any register can be a source to, or 
a destination from, the ALU data 
path. This includes the program 
counter, the address registers, and 
the loop-control registers. Condi- 
tional PC (program counter) rela- 
tive jumps, for example, are per- 
formed by conditionally writing to 
the PC. The register set is broken 
into files based on register func- 
tions. Most of the registers support 
more than one access per cycle, 
with the register file in the data unit 
supporting over 10 accesses in а sin- 
gle cycle. 

An ADSP data unit consists of 
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three major elements: the data-unit user 
registers, the multiplier, and the ALU data 
path. The instruction set supports inde- 
pendent multiplier and ALU data path op- 
erations. The multiplier can perform one 
16- by 16-bit multiply or two 8- by 8-bit 
multiplies in a single cycle. The multipli- 
er also has a rounding option, a direct result 
of maintaining the specified accuracy for 
the video-compression standards. Where- 
as the ALU data path can operate on any of 
the registers, the multiplier is restricted to 
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Like other DSPs, those integrated with the MVP are built to support multiple 
data accesses in a single cycle and tn optimize the performance of the 
multiply-accumulate operations that characterize signal processing 
algorithms. In addition, the ADSPs also support bit-field and pixel operations, 
making them powerful imaging and graphics processors as well. 
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operating on eight data-file registers. 

The ALU data path includes a barrel ro- 
tator, a mask generator, a 1-іо-л bit ex- 
pander (which is used for binary-to-color 
transforms, among other things), and a 
three-input ALU that can combine the 
mask or expander output with register data 
to create over 2000 different processing 
options. The ALU has a 32-bit data path 
that performs logical and arithmetic func- 
tions, and it can combine these to support 
masking or merging in a single pass. The 
ALU can be split into smaller sec- 
tions to perform multiple 8- or 16- 
bit operations in parallel. 

Normally, ALU operations set 
four status bits: carry, negative, 
zero, and overflow. Any or all of 
these bits can be protected from 
being modified by the current in- 
struction. The instruction set sup- 
ports both conditional source se- 
lection between a pair of registers 
and writing of the result based on 
status. 

The two address units are nearly 
identical, and together they can per- 
form two memory operations per 
cycle. Each memory operation is a 
load or a store that can be totally 
independent of the data-unit opera- 
tion. The address units add an im- 
mediate or register index to an ad- 
dress register to form the address. 
The result of the address computa- 
tion can optionally modify the ad- 
dress register to facilitate stepping 
through a memory array. 

Like the ALU data path, the two 
address units support conditional 
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operations. The source for a store can 
choose between a pair of registers, and the 
decision whether or not to load a register 
can be based on status. The source or des- 
tination of a store or a load can be any of 
the 44 registers. A conditional load of the 
PC performs a conditional jump, which 
can free up the ALU data path to perform 
other operations. 

Either or both address units can be used 
to perform a data operation in place of a 
memory transfer. In such a case, the re- 
sult of the address data path is written to 
the destination register instead of data be- 
ing fetched from memory. This capability, 
along with conditional loads of the PC, 
speeds up functions that are computation- 
ally bound or jump-bound rather than 
memory-access-limited. 

Three zero-overhead loop controllers 
are included in each ADSP. Because each 
ADSP instruction can do so much in par- 
allel, key loops often require very few in- 
structions. Having three loop controllers 
even allows for nested loops to have zero 
loop-control overhead. 

Each loop controller has a set of regis- 
ters that specifies the starting address, end- 
ing address, current loop count, and the 
initial count (for nested looping). Once the 
loop-control registers are initialized, loop 
counting and branching are performed with 
zero overhead in terms of execution time. 
The loop controllers can be used to per- 
form zero-overhead branches to a run-time 
patch in code segments. Because the loop- 
control registers sit in the register file, you 
can write computational results to a loop- 
count register to specify whether or not a 
branch is taken based on a zero result. 

Instruction prefetch and the instruction 
cache are controlled from within each 
ADSP. Instructions are executed in a three- 
cycle pipeline, with a new instruction start- 
ing every cycle, assuming that no stalling 
condition has occurred. The ADSPs’ in- 
struction controllers support interrupts and 
emulation control. If a cache miss occurs, 
the cache controller will make a packet re- 
quest to the TC (Transfer Controller; de- 
scribed later) to get the new cache sub- 
block transferred. 


Beyond DSP 

In addition to signal processing and bit- 
level manipulations, multimedia process- 
ing requires many other types of opera- 
tions, such as 3-D graphics and audio 
processing. These applications often re- 
quire high-precision floating-point com- 
putations. Because a single FPU was all 
that could fit on the MVP's die, floating- 
point capability was not incorporated into 
the ADSPs but built into a separate pro- 
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The MP consists of both an integer unit and an FPU. 
Control of the instruction and data caches is integrated 
Into the processor, although the cache memory resides 
in the SRAM array. 


cessor called the Master Processor, or MP 
(see the figure "The Master Processor"). 
The FPU contains a special set of instruc- 
tions to support 3-D graphics transforms 
and DSP-like floating-point operations. 
The MP is a general-purpose RISC pro- 
cessor that is programmable generally in 
high-level languages. It performs opera- 


store with automatic increment address- 
ing every cycle. 

The register file contains 31 32-bit reg- 
isters that are common to both the integer 
unit and the FPU. The registers are score- 
boarded for floating-point results and 
memory-load operations. The scoreboard 
allows the MP to continue execution; the 
MP will stall only if an instruction tries to 
use a register before the prior operation 
has loaded its result. As with some other 
RISC architectures, RO is a dummy reg- 
ister that is always read as zero. 

Instruction flow and cache management 
are controlled within the MP. A three-stage 
pipeline starts a new instruction every cy- 
cle, assuming no stalling conditions have 
occurred. The instruction controller also 
deals with interrupts and emulation sup- 
port. The MP has hardware for managing 
the 4-KB data and 4-KB instruction 
caches. When a cache miss occurs, the 
MP's cache controller automatically makes 
a packet request to the TC to get the nec- 
essary data transferred. 


Communications Matters 

The final important consideration in de- 
signing the MVP was the need for high 
data bandwidth for off-chip communica- 
tions and interprocessor communication. 
This requirement is common to signal pro- 


ыси ee 


T = Signal proces essing 
е Multiple data buses 
| ны immer-a HE cach 


e Generalized functions 

e Single data bus 

e Hardware cache control 

e Generalized addressing 

e Hardware manages microarchitecture 


tions requiring a higher level of precision 
than is available from the ADSPs. 

The MP integer unit has a 32-bit in- 
struction word that performs integer reg- 
ister-to-register or load/store instructions 
nominally in one cycle. The basic load or 
store operation adds an index to a regis- 
ter containing the base address to form the 
memory address. To step an address point- 
er through memory, the instruction can 
optionally update the register that’s used as 
the base-address register with the result of 
the add. 

The IEEE-754 FPU ts pipelined and 
runs in parallel with the integer unit. In 
normal operation, a new floating-point add 
or multiply can be initiated every cycle. 
A special set of parallel floating-point op- 
erations can initiate a multiply, an addi- 
Поп or subtraction, and a 64-bit load or 


cessing, floating-point processing, and 
graphics processing. Much of the early ar- 
chitecture definition focused on achieving 
high bandwidth, making sure that the pro- 
cessors wouldn’t have to wait on data, and 
ensuring that interprocessor communica- 
tion would not be a bottleneck. 

To address internal communications is- 
sues, we incorporated 25 small, 64-bit- 
wide RAMs on the MVP chip. These are 
accessed by the processors through a cross- 
bar interconnection. To handle external 
communications, we incorporated on-chip 
an intelligent DMA controller for handling 
block data movement: the TC (Transfer 
Controller), mentioned earlier. 

The 50 KB of on-chip memory is phys- 
ically separated into 25 2-KB RAMs. 18 
KB of this memory (nine 2-KB blocks) 
is dedicated to specific functions, Every 
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ADSP uses one 2-КВ block as а hardware- 
managed instruction cache that is loaded 
by the TC in the event of a cache miss. 
The MP uses two 2-KB blocks as an in- 
struction cache and two more as a data 
cache. Finally, one 2-KB block is reserved 
as fast RAM and is accessible only by the 
MP and TC. 

The remaining 32 KB of RAM is shared 
and can be accessed in chunks of 8, 16, 
32, or 64 bits at a time; the large number of 
individual RAMs supports many parallel 
accesses. A crossbar-switch network lets 
the following accesses to shared RAM oc- 
cur simultaneously: two 32-bit accesses 
by each ADSP, a 64-bit access by the MP, 
and a 64-bit access by the TC. 

Crossbar-switch connections are deter- 
mined by the most significant bits of each 
address on a cycle-by-cycle basis. If more 
than one access is requested of the same 
RAM block in a cycle, round-robin-prior- 
itization hardware determines which pro- 
cessor is allowed access and which pro- 
cessor is stalled until the next cycle. 

All the shared RAMs and the one MP/ 
TC 2-KB RAM block reside at fixed ad- 
dresses and are managed by software. Gen- 
erally, the processors send packet-request 
commands to the TC to load data before it 
is needed for processing and to store re- 
sults after processing. Because of the num- 
ber of individual RAMs available, these 
packet transfers can be set up so that they 
do not conflict with other accesses and 
therefore work fully in parallel with other 
processing. 
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Crossbar-shared memory is the most 
generally flexible multiprocessor memory 
architecture because it puts the fewest re- 
strictions on how data must be organized. 
While the crossbar involves nearly 1000 
data and address lines that 
must be connected be- 
tween the processors and 
memory, it becomes prac- 
tical to use because every- 
thing is integrated on one 
chip. The crossbar's flex- 
ibility translates into better 
efficiency, in terms of both 
execution speed and ease 
of programming. Compression 
The Transfer Controller 
The transfer controller is 
a very intelligent DMA 
controller that can au- 
tonomously transfer pack- 
ets of data between the 
MVP and external mem- 
ory (see the figure "The 
Transfer Controller"). The TC can address 
memory as either a linear or a multidi- 
mensional array of data or even as a com- 
plex shape, such as a polygon. The TC is 
byte-addressable and will automatically 
handle byte misalignment between the 
source and the destination. Requests for 
packet transfers can be made by any of the 
processors under program control, as well 
as by the cache controllers and the video 
controller for display refresh. Transfers 
can also be initiated by external requests. 

The TC process- 
es the source and 
destination address- 
ing with indepen- 
dent controllers. 
The burst FIFO 
(first-in/first-out) 
supports DRAM 
page and burst 
modes and buffers 
byte-misaligned ac- 
cesses to more effi- 
ciently move data. 
А separate cache- 
access controller 
can break into the 
middle of program- 
controlled packet 
transfers to service 
cache misses. The 
request-prioritiza- 
tion/control logic 
prioritizes the many 
potentially active 
requests and starts 


Virtual reality 


8 
adi 


External 
requests 


TARGET APPLICATIONS 


Videoconferencing 
Document image processing 
X Window System terminals 
Imaging 

3-D graphics 


Cellular base stations 


Neural networks 


suspend and later resume lower-priority 
requests when a higher-priority request 
occurs. 

The external memory interface provides 
support for ROMs, SRAMs, DRAMs, and 
VRAMs (video RAMs). 
The support for DRAMs, 
including timing control 
and address multiplexing, 
is relatively new in DSPs. 
The combination of fast 
on-chip SRAM and an ex- 
ternal DRAM interface 
supports high performance 
while also reducing system 
costs. 

The TC is capable of 
transferring data between 
sources and destinations 
that have different dimen- 
sions. In graphics and im- 
aging, for example, it is 
common for the TC to 
fetch data from an image 
region as a 2-D array and 
bring it on-chip for processing as a linear 
array. After processing, the results stored 
in a linear array can then be stored off- 
chip as an х,у array. The ability of the TC 
to make these transformations autono- 
mously greatly improves the efficiency of 
processing by the ADSPs and the MP. 

The MVP chip has two sets of video- 
timing counters and registers. The video 
controller keeps track of horizontal and 
vertical synchronization and blanking tim- 
ing, as well as supporting a 2-D border 
region. Each counter has its own asyn- 
chronous clock input and has a set of syn- 
chronization, blanking, and border signals. 
The synchronization signals can be indi- 
vidually set up as outputs (for display) or 
inputs (for video capture). An SRT (shift- 
register transfer controller) has compara- 
tors that cause shift-register transfer cy- 
cles for VRAMS or cause packet transfers 
for DRAM base-display memory. 


Support Issues 
Although perhaps not as exciting as the 
microarchitecture, testability and software 
debugging were important concerns in the 
MVP design, and roughly 10 percent of 
the chip's nonmemory transistors are ded- 
icated to these functions. All storage nodes 
can be scanned in or out to support bound- 
ary-scanned testing. Other features in the 
scan path support emulation loading and 
the dumping of the internal state of the 
MVP. Address comparators were also 
added to support real breakpoints. 

A complete suite of software support 


іп addition to controlling the movement of data and instructions on- and off-chip, the TC 
performs transformations where data is processed in an order different from that In which 
it is stored. The TC also contains a DRAM and VRAM controller. 


transfers. The TC 
will automatically 


has been developed for the MVP chip. 
Assemblers and C compilers have been 
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PC Intern System Programming 
with Updates for MS-DOS 6.2 & 
Pentium ™ 

A literal encyclopedia for DOS 
programmers, with examples 
throughout in Assembly 
language, C, Pascal, and BASIC, 
for programming video cards, 
sound, and TSR's. Written for 
programmers, by programmers. 
All-time bestseller! 

$59.95 with companion diskette 
Item # B145 

ISBN 1-55755-145-6 


EXCEL 5 Complete 
Special Edition 


650 pages of Excel know-how. 
Shows how to use Excel's features 
to solve problems, present data 
visually in graphs and charts, link 
data to other applications and 
much, much more. PackRat 
Personal Information Manager 
колер from Polaris FREE with 


$34.95 with companion disks 
Item #B252 
ISBN 1-55755-252-5 
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Work Smarter 


Access 2.0 Programming Bible 
Become an "Access Expert” wi 
Programming Bible. This comprehensive guide puts 
complete information on Access programming at 
your fingertips in an easy-to-follow style that works 
for beginners and experienced programmers. The 
Access 2.0 Programming Bible begins with an over- 
view of Access 2.0 functions, then concentratcs on 
the how-to's, practical examples and ideas for using 
Access. You'll learn how to work with tables and 
| access data, how to work with the Wizard and much 
J more. Experienced users will especially value this 
book for its information on programming with Vi- 


the Access 2.0 


sual Basic for Applications (VBA), network usage, 
creating and using macros, and exchanging data via OLE 2.0. 


$39.95 with companion diskette. Item #B260. ISBN 1-55755-260-6. 
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The PHOTO CD Book 
New for CD-ROM/ multimedia 
fans, graphic artists and others: 
Complete guidcbook for Photo 
CD technology. Covers 
photography, Photo CD system 
configuration, image processing 
, manipulating images, creating a 
home theater, and more.Coupons 
and CD-ROM included with 
examples, photos, demos and 
more! 

$29.95 with companion CD-ROM 
Item 88195 

ISBN 1-55755-195-2 


" 


EXCEL for Science & Technology 


Excel beyond the spreadsheet. 
Learn about Excel Solver, 
Scenario Manager, Math 
Functions, Physics, Chemistry, 
Technology Conversion and 
more. 


Macros and worksheets on the 
disk allow you to apply what you 
leam. Excel for Science and 
Technology is more than a book; 
it’s an indispensable work tool. 


$34.95 with companion diskette 
Item #B196 


ISBN 1-55755-196-0 
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Multimedia Mania 


Explores the multimedia 
explosion. How to set up a 
complete multimedia system and 
how to create presentations. 
Contains terminology and info 
on popular programs. Covers 
audio technology, sound boards 
and recording, CD and CD-ROM 
technology. Companion CD- 
ROM features example programs. 


$49.95 withcompanionCD-ROM 
Item #3166 


ISBN 1-55755-166-9 


Order 
TOLL FREE 


1-800-451-4319 


Ext. В6 


Ask for our 


Dept B6, 5370 52nd Street SE 
Grand Rapids, MI 49512 
1-800-451-4319 Toll Free 
Phone 616-698-0330 

FAX 616-698-0325 


developed for the MP and the ADSPs. A 
C-like algebraic assembler for the ADSPs 
supports the many different operations that 
they can perform. Software-simulation and 
hardware-emulation tools that use the same 
graphical interface are available. An imag- 
ing and graphics software library is also 
currently being developed. An MP-resi- 
dent executive supports multitasking and 
intertask synchronization and communi- 
cations. Under the executive, tasks run- 
ning on the MP issue commands that are 
carried out by the ADSPs. 


Putting It All Together 

Through the use of parallel processing, the 
MVP puts a new level of programmability 
and performance on a single IC. Not only 
does the MVP integrate five processors 
on a single chip, but each processor can 
execute many operations in parallel. The 
MVP is implemented on a 342mm’ die, 
using a 0.6-micron, three-metal-layer pro- 
cess. И uses a 3.3-У power supply and will 
initially run at 40 MHz, with 50-MHz parts 
due next year. The MVP is packaged in 
a ceramic pin-grid array, but it will even- 
tually move to a composite metal-plastic 
package. It draws 7.5 W at 50 MHz. 

The MVP is capable of performing thc 
equivalent of over 2 billion RISC-like op- 
erations per second. In specific applica- 
tions, a single MVP can do the job of over 
10 of the most powerful DSPs or gener- 
al-purpose processors previously avail- 
able. The MVP can move 2.4 GB of data 
and 1.8 GB of instructions within the 
chip—plus shuffle 400 MB of data to off- 
chip memory—per second. 

Some of the obvious uses for the MVP 
chip will be multimedia applications, such 
as videoconferencing; document-image 
processing, from digital copiers to real- 
time OCR; 2-D and 3-D graphics; audio 
enhancement and compression; telecom- 
munications; and virtual reality. But the 
real virtue of the MVP is that its combi- 
nation of programmability and perfor- 
mance will undoubtedly lead to applica- 
tions that arc as yet unimagined. 8 
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9 Choice Awards 


YTE readers are an eclectic and savvy bunch, and this is reflected in the results of the 1994 Read- 
ers’ Choice Awards. In most cases, familiar favorites dominate the product categories: You 
still like Gateway PCs, IBM workstations, and Microsoft word processors. Aldus and Adobe 
remain top guns in graphics software, which bodes well for Adobe’s recent acquisition of Al- 


dus. And the seesaw battle for the top spot in the notebook category ond pou a tie this a with 


perennial contenders Apple (with its Mac PowerBooks) апа IBM | 


(with its ThinkPads) sharing the honors. 


The most incongruous result showed up in the voting for Software 
Product of the Year. IBM's OS/2 took top honors, despite the fact 
that Windows was voted the best operating system/environment. 
What looks like a contradiction at first glance could simply be 
your way of recognizing the superior technology of OS/2 2.x while f 
still acknowledging the practical importance of Windows. 

Hardware Product of the Year voting also featured a battle of 
rivals: Intel and its Pentium versus IBM/Motorola and the Pow- 
егРС. The Pentium won by a comfortable margin, but the voting re- 
sults serve notice of your growing awareness of, and interest in, the 
RISC-based PowerPC architecture. It will be interesting to see 


how you rate these rivals in future years. 

The BYTE Readers' Choice Awards are the result of a random sampling of BYTE subscribers conducted 
in conjunction with the February '94 issue. Because they come from you, these awards better reflect a prod- 
uct's performance and acceptance in the real world than can any review or editors' award. 
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DESKTOP COMPUTER—PC 
GATEWAY 4DX2-66V, 


Gateway 2000 


ILLUSTRATION: DANIEL PELAVIN © 1993 


RUNNERS-UP: 
GATEWAY P5-60, 
GATEWAY 4DX2-66, 
Gateway 2000 


DESKTOP COMPUTER— 
MACINTOSH 


APPLE MACINTOSH 


QUADRA 950, 
Apple Computer 


RUNNERS-UP: 

QUADRA 650, 
QUADRA 610, 
Apple Computer 


WORKSTATION 
ІВМ RS/6000 SERIES, 
IBM 


RUNNERS-UP: 
HP 9000 SERIES, 
Hewlett-Packard 


SUN SPARCSTATION 


bd 
Sun Microsystems 


LAPTOP/NOTEBOOK 


COMPUTER 


TIE: IBM THINKPAD 
SERIES, 
IBM 


MACINTOSH 
POWERBOOK SERIES, 
Apple Computer 


RUNNER-UP: 
TRAVELMATE, 
Texas Instruments 


HAND-HELD COMPUTER 
MESSAGEPAD, 
Apple Computer 


RUNNERS-UP: 
GATEWAY 
HANDBOOK, 
Gateway 2000 


HP LX SERIES, 
Hewlett-Packard 
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MONITOR 


NEC MULTISYNC FG 
SERIES, 
NEC Technologies 


RUNNERS-UP: 
VIEWSONIC 17, 


ViewSonic 


APPLE RGB, 
Apple Computer 


LASER PRINTER 


LASERJET 4M, 
Hewlett-Packard 


RUNNERS-UP: 
LASERJET ITIP, 
LASERJET ПІБІ, 
Hewlett-Packard 


IBM RS/6000 PowerStation 25T 


Apple MessagePad (= 
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MODEM 


PRACTICAL MODEM 
PM9600SA, 


Practical Peripherals 


RUNNERS-UP: 
SPORTSTER, 
U.S. Robotics 


PROMODEM ULTIMA, 


Prometheus 


VIDEO BOARD—PC 


DIAMOND VIPER, 
Diamond Computer Systems 


RUNNERS-UP: 
ATI ULTRA PRO, 
ATI Technologies 


PARADISE WD24, 
Western Digital 


VIDEO BOARD— 
MACINTOSH 


THUNDER 24, 
SuperMac Technology 
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24Х, 
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RasterOps 
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2 2.x, 
Microsoft — 
RUNNERS-UP: 
Word for Windows, 
Microsoft 
| WordPerfect for 
Windows, 
WordPerfect 


WORD PROCESSOR—PC 
PLATFORM 


WORD FOR WINDOWS, 
Microsoft 


RUNNERS-UP: 
AMI PRO, 
Lotus Development 


WORDPERFECT FOR 
WINDOWS, 
WordPerfect 


WORD PROCESSOR— 
MACINTOSH 

WORD FOR 
MACINTOSH, 
Microsoft 


RUNNERS-UP: 
WORDPERFECT, 
WordPerfect 


MACWRITE PRO, 
Claris 


CAD PROGRAM—PC 
PLATFORM 


AUTOCAD, 
Autodesk 


OS/2 2.1 


RUNNERS-UP: 
GENERIC CADD, 
Autodesk 


MICROSTATION, 
Intergraph 


CAD PROGRAM— 
MACINTOSH 


CLARIS CAD, 
Claris 


RUNNERS-UP: 
DESIGNCAD 
MACINTOSH, 
American Small Business 
Computers 


VELLUM, 
Ashlar 


CONTACT MANAGER/PIM— 
ALL PLATFORMS 


LOTUS ORGANIZER, 
Lotus Development 


RUNNERS-UP: 
ACT, 


Symantec 


PACKRAT, 
Polaris Software 
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New CA REALIZER 2.0 Beats Visual Basic 3.0. 


Compared to Visual Basic 3.0, 
CA-REALIZER" 2.0 is half the cost and 
twice the product. 

CA-REALIZER is already the 
easiest, most powerful BASIC for 
Windows and OS/2, and with version 
2.0 it's even better. No one can match 
our combination of features, ease of use, 
and price, No one can make it easier 
to port your applications from 
QuickBASIC, and no one can make it 
more fun to ors for Windows and OS/2. 

CA-REALIZER also comes with a huge array of powerful, 
айлы tools like spreadsheets, charts, text editors, animation, 
{Yon Em) graphics tablets 


E! forms, along with 
many features 
other BASICs don't 
| offer. Arrays are 
re-dimensioned 
and processed 
automatically 
Algorithms can 
be written as 
formulae instead 
of complex looped 
expressions. 

Once an applica- 
tion is complete, 
compile it into a 
stand-alone 

OS/2 or Windows 


application and distribute it royalty-free with the run-time module 

that's included. And you can generate an installation disk with the 

push of a button. ا‎ 
PC Computing said," No other 

Windows BASIC can match it for power 4 

and breadth of features,” Ex 
And CA-REALIZER includes our award-winning Windows report 

writer absolutely FREE. 
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1 + Import/txport.0F1-2:5, Excel CA-Supercale, CK Compete S base BIST 
Î * Interactive WYSIWYG application design 

j| * Generation of user accessible & modifiable BASIC code 
3 • Full support for DDE and DLLs 

| + instant database forms fiom DBF fles — pu 


j * Dynamically expandable multi-dimensional arrays with a fuil range of 
: алы NE LL opiwi E DENN 


Call 1-800-225-5224, | Dept. 25500 


24 

E Today Or See Your Local Dealer. 

КЕТ Want to hear more 
желдер about what CA-REALIZER OMPUTER 

can do for you? Call today and find out how 

much better BASIC can be. 7 SSSOCIA TES 


New CA-REALIZER 2.0 


€ Computer Associates International, Inc., Islandia, NY 11788-7000, All product names referenced herein are trademarks of their respective 
companies, Cost comparison based on Visual Basic Release 3.0 Suggested Retail Price. AC Computing quote appeared 10/91, pg. 90. 


Circle 77 on Inquiry Card. 


2 


Ei 


i] 
d 


T? 
Hj 
4 


Hit 


= 
іт 


PageMaker 5.0 
DATABASE МАМАСЕН-- 
PC PLATFORM 


PARADOX, 


Borland International 


RUNNERS-UP: 
ACCESS, 
Microsoft 


FOXPRO, 
Microsoft 


DATABASE MANAGER— 
MACINTOSH 


FILEMAKER PRO, 


Claris 


RUNNERS-UP: 
4TH DIMENSION, 
ACI US 


OMNIS, 
Blyth Software 


DATABASE 
CLIENT/SERVER—ALL 
PLATFORMS 


NOVELL NETWARE 
SQL, 
Novell 


ж 

Pan. 

“a m 
n "уа, 
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RUNNERS-UP: 
SQL SERVER, 
Microsoft/Sybase 


ORACLE SERVER, 


Oracle 


DESKTOP PUBLISHING 
PROGRAM—PC PLATFORM 


PAGEMAKER, 
Aldus 


RUNNERS-UP: 
PUBLISHER, 
Microsoft 


VENTURA PUBLISHER 
FOR WINDOWS, 
Corel 


DESKTOP PUBLISHING 
PROGRAM—MACINTOSH 


PAGEMAKER, 
Aldus 


RUNNERS-UP: 
QUARKXPRESS, 
Quark 
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VENTURA PUBLISHER, 
Corel 


DESKTOP PUBLISHING 
PROGRAM—UNIX 


FRAMEMAKER, 
Frame Technology 


RUNNERS-UP: 
INTERLEAF, 
Interleaf 


ISLAND 
WRITE/PAINT/DRAW, 
Island Graphics 


E-MAIL/WORKGROUP 


SOFTWARE—PC PLATFORM 


MICROSOFT MAIL, 
Microsoft 


RUNNERS-UP: 
CC:MAIL, 
LOTUS NOTES, 


Lotus Development 


E-MAIL/ WORKGROUP 


SOFTWARE—MACINTOSH 
MICROSOFT MAIL, 
Microsoft 


RUNNERS-UP: 
CC:MAIL, 
Lotus Development 


QUICKMAIL, 
CE Software 


GRAPHICS PROGRAM— 
PC PLATFORM 


CORELDRAW, 
Corel 


RUNNERS-UP: 
ADOBE ILLUSTRATOR, 
Adobe 


3D STUDIO, 
Autodesk 


GRAPHICS PROGRAM— 
MACINTOSH 


ADOBE ILLUSTRATOR, 
Adobe 


RUNNERS-UP: 
MACDRAW PRO, 
Claris 


FREEHAND, 
Aldus 


NETWORK OPERATING 
SYSTEM—PC PLATFORM 


NETWARE, 
Novell 


RUNNERS-UP: 
WINDOWS FOR 
WORKGROUPS, 
Microsoft 


LANTASTIC, 
Artisoft 


NETWORK OPERATING 
SYSTEM—MACINTOSH 


NETWARE FOR 


MACINTOSH, 
Novell 


RUNNER-UP: 
APPLESHARE, 
Apple Computer 
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The new TI TravelMate 4000E WinDX4/75MHz notebook. With its 
- E. IntelDX4 processor, you have the power to be more productive. 
At Texas Instruments, we've listened to your needs. That's why we've | Active Matrix Color |957 IntelDX4-75MHz МВ RAM/ASSMB HDD 


TRAVELMATE 4000E SERIES NOTEBOOKS 


DISPLAY PROCESSOR MEMORYt 
Active Matrix Color IntelDX4-75MHz 4MB RAM/340MB HDD 


created а way for you to work faster and increase your productivity — | Active Matix Color | 4850X2-50MHz АМВ RAM/Z00MB HDD 

with the new TravelMate WinDX4/75 active matrix color notebook computers. — — лы ТЕЙТ) 

You'll find a lightning-fast 75MHz IntelDX4 processor inside. Combined with our innov- aA ا‎ 
ative system architecture, your new TravelMate will scream with speed. And with 3 to5 4865Х-25МН? 4MB RAM/120MB HDD 
hours of battery life and a 455MB hard drive, you can be more productive even when TRAVELMATE INTELLIGENT DOCKING SYSTEM 

А COMPATIBILITY EXPANSION IHTERFACES 

you're on the go. Ti TM4000E Six 16-bit ISA slots, — Parallel/2 Serial, VGA, 

Finally, with so many high-performance features packed in, who needs a desktop РО? | 9*'sNzebos a RIGA ed eae 
The TravelMate 4000E WinDX4/75 does it all. To learn where you can reserve yours ы мДж 
today, simply call 1-800-TI-TEXAS (1-800-848-3927), after all, theyre going fast. ст т Fue o. 
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WITH INNOVATION” 
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PRESENTATION GRAPHICS—PC 
PLATFORM 


LOTUS FREELANCE GRAPHICS, 
Lotus Development 


RUNNERS-UP: 
POWERPOINT, 
Microsoft 


SPC HARVARD GRAPHICS, 
Software Publishing 


PRESENTATION GRAPHICS— 
MACINTOSH 


PERSUASION, 
Aldus 


RUNNERS-UP: 
POWERPOINT, 
Microsoft 


CA-CRICKET PRESENTS, 


Computer Associates International 


OPERATING SYSTEM/ 
ENVIRONMENT—ALL PLATFORMS 


MICROSOFT WINDOWS, 
Microsoft 


RUNNERS-UP: 
OS/2 2.x, 
IBM 
MS-DOS, 
Microsoft 


PROGRAMMING LANGUAGE— 
PC PLATFORM 


BORLAND C++, 


Borland International 


RUNNERS-UP: 
VISUAL BASIC, 
Microsoft 


VISUAL C++, 
Microsoft 


PROGRAMMING LANGUAGE— شای کدی‎ 


MACINTOSH 
SYMANTEC C++, 


Symantec 


RUNNERS-UP: 
HYPERCARD, 


Apple Computer 
THINK C, 


Symantec 


PROJECT MANAGEMENT—ALL 
PLATFORMS 


MICROSOFT PROJECT 
FOR WINDOWS, 
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ТЕС” Excel 5.0 Jor Windows 
Microsoft LI 


RUNNERS-UP: 
HARVARD PROJECT 
MANAGER, 

Software Publishing 


CA-SUPERPROJECT, 
Computer Associates International 


SPREADSHEET—PC PLATFORM 
MICROSOFT EXCEL, 
Microsoft 


RUNNERS-UP: 
QUATTRO PRO FOR WINDOWS, 
Borland International 


1-2-3 FOR WINDOWS, 
Lotus Development 


SPREADSHEET—MAC PLATFORM 
MICROSOFT EXCEL, 
Microsoft 


RUNNERS-UP: 
1-2-3 FOR MACINTOSH, 


Lotus Development 
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UTILITY PACKAGE—PC PLATFORM 
NORTON UTILITIES, 


Symantec 


RUNNERS-UP: 
PC TOOLS DELUXE, 
Central Point Software 


NORTON DESKTOP 
FOR WINDOWS, 


Symantec 


UTILITY PACKAGE—MACINTOSH 


NORTON UTILITIES MAC, 
Symantec 


RUNNERS-UP: 
MAC TOOLS DELUXE, 
Central Point Software 


SUM II, 
Symantec 


BEST SERVICE—HARDWARE 
Gateway 2000 


RUNNERS-UP: 
IBM 
Hewlett-Packard 


BEST SERVICE—SOFTWARE 
Microsoft 
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WordPerfect 
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When protecting your software against piracy and 
unauthorized use, make sure that your protection 
system has all the following qualities: 


A GOOD HARDWARE KEY 


-. Hardware-based software protection systems are now the 
к „ Standard worldwide. However, not all keys are the 
ы”. same. A good key should have all the following 
features: 
Compatibility and transparency. The key 
should work without any problem on your 
F customers’ computers. The user should be 
able to forget the key after connecting it. 
" 0 Unbreakable electronics. A customized ASIC 
"(Application Specific Integrated Circuit) component 
integrated into the key to prevent reverse engineering and make cracking 
the hardware virtually impossible. 


v/ А unique and inaccessible developer's code burnt into the ASIC. This 


code should never be held in the key's memory, where it can be read and 
altered. 


WV A Read/Write Memory inside the key should be 
available. The memory should be writable in the 
field, on any PC, without any special programming 
equipment. 

Very low power consumption, enabling the 
key to work even under the most adverse power 
conditions, on PCs and laptops, with or with- 
out a printer. 


POWERFUL SOFTWARE 


 ALinkable Protection Module with which calls can be желе; to 
the key from any point in the protected program. 


An "Envelope" encryption program. Such programs enhance security 
while making it possible to protect a software application even without its 
source code. 


Sophisticated antidebugging and encryption mechanisms, 


HASP - The Professional Software 


MacHASP - The Professional Software Protection System for the Macintosh 


Protection System «zs 


HASP? OFFERS YOU 
ALL THESE FEATURES 
AND MORE: 


HASP was designed by a team of computer ex- 
perts, professional cryptologists, and electrical 
engineers. As a result, HASP keys are supported 
by what is probably the best software in the mar- 
ket, and the HASP system has worked on every 
computer it has been tried on. In addition to all 
the features mentioned above, HASP provides: 


v/ A Full Authorization System for protecting 
dozens of programs using only one is 


Wf А Pattern Code Security System (PCS) which 
enables parallel processing of multiple calls by 
the Linkable Protection Module. 


V/ A Virus Detection option that can be in- 
corporated in the protected program to check 
whether it has been infected by a virus. 


Vw Several HASP keys can be connected опе 
behind the other. Small physical size ensures 
maximum convenience for your customers. 


NETHASP- THE ULTIMATE 
SOFTWARE PROTECTION 
FOR NETWORKS 


v/ Only one NetHASP key is needed to run a 
protected program from any station in a network. 
NetHASP provides full support for protecting DOS 
and WINDOWS software under network 
environments, including Novell dedicated & 
non-dedicated servers, Lan Manager, Lantastic, 
Banyan, DLink, and NET-BIOS based LANs. 


Now 
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LISTEN TO THE EXPERTS: 


In all the products we tested, except the HASP, 
we could see through the encrypting and 
questioning procedures... and crack them. 

CT Magazine (Germany) 
MemoHASF. ...of all the protection devices test- 
ed is without any doubt, the one which combines 


the best features. 
PCompatible (Spain) 
Trying to crack a program... that was protected 
utilizing all of HASP's features - is like search- 
ing for the Holy Grail. 
Micro Systems (France) 
PC dongles.., come with varying claims as to 
their transparency. The majority suffer from 
problems when a printer is connected... the 
DESkey and HASP-3 are not affected... 
Program Now (Britain) 
Of all keys tested, HASP is the most ambitious 
one... the quality of HASP manufacturing seems 
exellent PC Compatible (France) 
An easy to use software protection system for 
the Macintosh, which ensures an effective 
defense against software piracy... 
Life is difficult for pirates... MacHASP is an 
optimal protection method, for the 
programmers... and for the users... 
Bit Magazine (Italy) 


Circle 63 on Inquiry Card. 


OPERATING 

ENVIRONMENTS 

PC: 005, Windows, Windows-NT, Win 325, 
05/2, SCO Unix, SCO Xenix, 
Interactive Unix, AIX, Autocad, 
DOS Extenders, LANs 

MAC: MAC, PowerMAC (ADB port) 

NEC: DOS, Windows 

AMIGA 


AND THE BOTTOM LINE: 
We offer some of the most competitive prices 
in the market. Since 1984, HASP has enabled 
thousands of software producers in more 
than 60 countries, including several Fortune 
500 companies, to protect their software. 


Call now for your HASP evaluation kit. 


ALADDIN 


The Professional's Choice 


North Aladdin Software Security Inc 
The Empire State Building 
350 Fifth Avenue, Suite 7204 
New York, NY 10118, USA 
Tek (800) 223 4277 
212-564 5678 
Fax 212-564 3377 
Aladdin Knowledge Systems Ltd. 
15 Beit Oved SL, Tel Aviv, Israel 
P.O.Box 11141, Tel Aviv 61110 
Tel: 372-3-5375795 
Fax: 972-3-53757% 
AppleLini: ALADDIN.KNOW 
Aladdin France SA 
Tel: 33 1 40 85 98 85 
Fax: 33 1 41 21 90 56 


International 
Office 


France 


© Aladdin Knowledge Systems Ltd. 1985-1994 (4.94) 


Ш Australia Conab 3 8965685 Ш Belglum Akkermans 3 2338926 Ш Czech ATLAS 2 766085 Ш Chile Micrologica 2 222 1388 
E Denmark SC Meric 42 804200 ® Finland ID-Sysiems 0 870 3520 Ш Germany CSS 201 7498640 Ш Greece Unibrain 1 6856320 
8 Holland Akkermans 45 24144 8 Italy Partner Data 2 26147380 Ш Japan Athena, 3 58 213284 8 Korea Die-A 2 848 4481 
B New Zealand Training , 4 5666014 BB Poland Systherm 61 475065 8 Portugal Futurmatica 1 4116269 ® South Africa D Le Roux, 11 886 4704 
@ Spain PC Hardware, 3 4493193 ® Switzerland Opag 61 7112245 Ш Taiwan Teco 2-555 9676 18 Turkey Mikrobeta 44677504 
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ACI US, Inc. 

20883 Stevens Creek Blvd. 

Cupertino, CA 95014 
(800) 384-0010 

15080 252-4444 

fax: (408) 252-7765 

Circle 1060 on Inquiry Card 


е Systems, Inc. 
J, Box 7900 
tease Charleston Rd. 
"Mountain View, СА 9403: 
(800) 833-6687 
(415) 961-4400 


(ах: (415) 961-3769 
Circle 1061 on Inquiry 


Pryor, O OK 74361 

(918) 825-4844 

fax: (918) 825-6359 
Ore Kok Inquiry Card. 


Computer, Inc. 
1 infinite Loop 
Cupertino, СА 95014 
ts 776-2333 

JE seo 


EX ircle 1064 on ERES Cad 


2202 Adidas Е іре Blvd. 
Tucson, AZ 85745 

(800) 846-9726 

(602) 670-7100 

fax: (602) 670-7101 
Circle 1065 on Inquiry Card. 
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Ashlar, | 
12906 шір Pkwy., 


. Sulte 21 


Sunnyvale CA 94086 
(800) 87 7-2745 

fay: (40 : | 
Circle | a ҮМ Card. 


ATI Technologies, Inc. 

33 Commerce Valley Dr. E 
Thornhill, Ontario, Canada L3T 7N6 
(905) 882-2600 

fax: (905) 882-2620 

Circle 1067 on on Inquiry Card. 


Autodesk, Inc. 
2320 Marinship Way 


Sausalito, 24309 
(415) 332- 2344. | 
fag (415) 331-8093 
cle 1068 on peut Card. 


Blyth Software, Inc. 

989 East Hillsdale Bivd., 
Site: 400 

Foster City, CA 94404 
(800) 346-6647 

(415) 571-0222 

| fax: (415) 571-1132 
Circle 1069 on Inquiry Card. 


| Nord еч ынады Inc. 


1801 ed Cir. 
Das Moines, IA 50265 
0) £ 7638 


i "i 

(408) )987. 000 

fax: (408) 987-7 460 
Circle 1073 on Inquiry Card. 


sland, NY PA 
225-5224 


510) 342-5224 
(516) 342-5734 
Circle 1074 on Inquiry Card. 


Core 4 1 


1600 Carling Ave. 

The Corel Building 

Ottawa, Ontario, Canada K1Z 8R7 
(800) 772-6735 


fax: (613) 728-0790 
Circle 1131 on Inquiry Card. 


Circle sae ee іш 


1010 Rincon Cir. 

San Jose, CA 95131 
(800) 843-7263 

(408) 433-3311 

fax: (408) 433-1928 
Circle 1133 on Inquiry Card. 


fa: (605) 232-2023 
Circle 1134 on inquiry Card. 
Hewlett-Packard Co. 
3000 Hanover St. 

Palo Alto, CA 94304 
(BOO) 752-090 

(415) 857-1501 

fax: (800) 333-1917 
Circle 1135 on Inquiry Card. 


IBM Corp. 

Old Orchard Rd. 

Armonk, NY 10504 

(800) 426-3333 

(914) 765-1900 

Circle 1136 on Inquiry Card. 


Informix Software, Inc. 


4100 Bohannon Dr. 
Menlo Park, СА 94025 


ш 1138« = ^ii Card. 
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2 "Hillside "Ave. 
prospect Place 


(617) 2 
fax: ЕЛ 290-4943 


.— Circle 1140 on Inquiry Card. 


odas 
San TN. NS Sons 
(800) 255-4499 


fax: (415) 491-0402 
Circle 1141 on Inquiry Card. 


Lotus Development 

evel E eR 
MA 02142 

(800) 343-5414 

(617) 577-8500 

fax: (617) 693-6060 

Circle 1142 on Inquiry Card, 


(206) 882-8080 

fax: (206) 936-7329 

Circle 1143 on Inquiry Card. 
Motorola, Inc. 

2900 South Diablo Way 


NEC Technologies, Inc. 
1414 Massachusetts Ave. 
Boxbe ro ugh, MA 01719 
800) 632-46 


122 East 1700 South 
Provo, UT 84606 
К, Seed 


fax (801) 429: 429-5155 


506 Gr Hui Card. 


[ein le Pkwy. 
Redwood Shores, CA 94065 
(BOO) 562-0720 

(415) 506-7000 

fax: (415) 506-7200 


Inquiry Card.‏ ا 


laris Software, Inc. 
15175 rotos Dr. 


(619) Wegen li 
fax: (619) 592-7430 
Circle 1391 on Inquiry Card. 


Practical Peripherals, lı 
375 Conejo Ridge Ave. 
Thousand Oaks, CA 91361 
(800) 442-4774 
Ex 497-4774. 
(805) 374-7200 
LI on Inquiry Card. 

d Inc. 
O24 Southwest Tualatin 
Sherwood Rd. 
Tualatin, OR 97062 
(800) 47 7 -3473 


Circle 1394 оп ay Card. 


1710 Fortune Or. 


San Jose, CA 95131 
Pa 227-2795 


БАЙА Clara, CA 95051 
(800) 729-2656 
(408) 5624200 


Santa Clara, CA 95056 
(800) 336-8360 

(408) 986-8 

fax: (408) 980-0729 
Circle 1397 on Inquiry Card. 


(415) 960-1300 
fax: (408) 942-0218 
Circle 1398 on Inquiry Card. 


Supe rMac Technology, inc. 
215 Moffett Park Dr. 

Sunnyvale, CA 94089 

(800) 334-3005 

408] 541-6100 

ах: (408) 541-6150 

Circle 1399 on Inquiry Card. 


Sybase, Inc. 

6475 Christie Ave, 
Emeryville, CA 94608 
(800) 879-2273 

(510) 922-3500 

fax: (510) 658-9441 
Circle 1400 on Inquiry Card. 


ка 


Symantec Corp. 

10201 Torre Ае. 
Cupertino, СА 95014 
(800) 441-7234 

(408) 253:9600 

fax: (503) 334-7400 
Circle 1401 on Inquiry Card. 


Texas In ents, Inc. 
Р.О. Box pd 

Dallas, TX 75265 

(801 } 848-9927 

(512) 794-5970 

{ах: (512) 250-7329 
Circle 1402 on Inquiry Card. 


U.S. Robotics, Inc. 
8100 саланы ск Blvd. 


3 оп ‘Inquiry Card. 


w So nic, Inc. 
alien East Business Pkwy. 
Walnut, CA 91789 
(800) 888-8583 
(909) 869-7976 | 
fax: (909) 468-3756 | 
Circle 1404 on Inquiry Card. 


8105 Irvine Center Dr. 

Irvine, CA 92718 
832-4778 

(714) 932-5000 

fax: (714) 932-6498 

Circle 1405 on bans Card. 


WordPerfect Corp. 

1555 North Technology Way 

Orem, UT 84057 

(800) 451-5151 

(801) 225-5000 

fax: (801) 228-5077 
1406 on Inquiry Card. 


There Iwas, cating Mama's 
spaghetti, when Guido and the bays: 
come over; ‘Yo 
Bonanno! Your 
tower, (Esa. leanin.’ 


Mama-mia! 
What'sa. matta me! 
Thatsa last time I 
buy a kit from the 
Towers-R-Us 
| catalog. Never get 
enough cement 
mix: So, Lused my 
mother-in-law's 
extra cement, Oh baya, I no like how 
that turned out. And thatsa last 
time I tell the workers we éat only 
after the foundation (s laid! 


ба gress they tried to tell me 


Jf Thad a Gateway PS-90, т coulda 

woulda been magnifico!, The best 
tower. ‘Don't you-be of fiz plumb, 
and be saying like me, “Gee, wish 
милла hana Gateway: 


“If I only had a Gateway!" ? — the anguished, rueful 
cry of a non-Gateway user. The lesson: Don't leave the success. 
of your landmark projects to an archaic system. Get a Gateway 
2000? PC and you'll have the latest technology in a high-quality 
PC, built to stand the tests of time. You get straightforward 
service and support from Gateway’s knowledgeable employees. 
And best of all.... no regrets coming back to haunt you! 


Gateway’s Superstructures 

Look at it from this angle. You just gotta have the most 
powerful PC architecture available today, right? But there’s no 
way you: Want to pay skyscraper prices, true? Your sohition? - 
Gateway. 2000's P5 systems! These Pentium. -based machines. 
are. designed to give you all-around monumental performance — 
they're: some of the fastest PCs you сап. find today! Capice? 


PCI local bus. and an enhanced PCI/IDE controller allowing your 
hard drive to transfer data up to twice as fast as non-enhanced 
IDE systems; Gateway's P5-60 and P5-66 models, and our.three 
power-packed 90MHz models (starting at just $2,995), givé'you 
a value that towers over the competition! 
Gateway's P5-90 machines use Intel’s super 90MHz 
processor for foundation-shaking power. You get a rare-. 
combination of colossal power and performance, and a great 
price. Ah, magnifico! Just look at these features: performance- . 
| boosting 540MB hard drives, 8MB or 16MB RAM, double-speed 
ci чом. high-end graphics controllers and your choice of 
522 sound cards ad Yamaha ken. Go ahead and: compare. 
Г You'll see that these value-packed PCs stand unmatched. 
< Getall the tools to create lasting impressions with ay 
Gateway P5 system. Mama mia — starting from only 
$2,495, our Pentium values are out of this world! | 
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- Based on Intel®’s Pentium processor, all P5 models include a 


E m 


Classic Attractions 

Our 486 PCI machines are Gateway 2000 classics built 
on a solid foundation of performance and value. Our new 
100MHz DX4 machine, priced at $2,495, is based on the 
fastest 486 processor available! With the same PCI local bus 
as in our P5 line, all 486 PCIs will give you a great power 
boost. They include 8МВ RAM, 540MB hard drive and а 
double-speed CD-ROM drive. These 33MHz, 66MHz and 


-100МН2 systems are all upgradable to Pentium technology so 


you can expand in the future. 


‘Portable Sidekick 


‘Special Offer! 

‘A perfect sidekick for your Gateway desktop system 15 
the HandBook® 486 portable PC. Its just like having an 
extension to your desktop system! Call about our special 
desktop/HandBook combo today, available only at the time of” 
desktop purchase. Having all the information you rely on, 
everywhere you go, has never been so easy. 


Gateway's P5-90 and P5-90 Tower systems rise above the competitio 
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ове Mus V SE soo зм 9 Heading out on another worldly expedition? Whether it's 
= d Те transcontinental or transatlantic, a Gateway portable PC puts you at the 
controls, steers you in the right direction and sends you flying! 
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“ЖУ =: 527 To en рі ее МИМ How сап you go wrong? You can’t! A Gateway 2000% ColorBook is 
E c | > just what you need for high-in-the-sky performance. 
peri 905 7:8 HH оул = {= Ot A a 4C 1, А- 


AES À portable PC with the supersonic performance of a desktop is yours 
iltud. Emu eM with the power-packed DX4-75MHz ColorBook. With a 75MHz 
222 5ү&А so spent — ssodoko ЭМ processor, you'll never want to leave the ground without it. And look, over 


MEX a dub yov] Әл) eos Иә there! No, your eyes aren't deceiving you — that’s a 10.3-inch, dual-scan 
тел Қан ае RE I HEUS Es screen, now on three ColorBook models. You won't find a screen this big, 
Ti seri iu «ДАР , 4% Ww. Ji . где 
Pium E = this affordable, anywhere else. It blows the competition out of the water! 


ae тиза * ERS All ColorBook models are based on the Intel® SL Enhanced 486 DX2 
аа) А 2 ог DX4 processor and have the power and memory to „ш 

AW. VON LSND Ріо суй gno yA run all your Windows applications. Weighing in 24 

i Аба» Ja proa V at less than 5.7 pounds, measuring 1.77- 

Le UN UL S UP MM inches thin, these portables start at 

Bom = т<” $1,995 and include 120МВ or 

% Bio AS M CM ac ee 250MB hard drive, support 

uis eu аа заа Abe еч A for simultaneous 

quU OR page \ agp pn AD video, built-in 

5 : : тэш ү ey hor элү ANGUS гай а 7 trackball, 
| Co aif) 
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,, Douglas! “Wrong урей, aviator, 1938 
е” 
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Douglas Corrigan set out in 1938 io x ten früm New York to ا‎ After йө off in fog, he misre "7 his.compass and: re 
began Луі ing eastward out over the re Atlantic Ocean. A ter ا‎ he landed i in 1 Dublin, ae itd. not aware v his Шаш Douglas E. 


was not a Gateway u Wer 2 MU PES FN Eb СҮ К 


two PCMCIA Type II or one Type III slots, 256 colors a backlit VGA screen, 78-key keyboard, EZ Point™ 
running in VGA mode, excellent battery life, and a great integrated pointer, and that terrific suspend/resume feature. 
suspend/resume feature. Whether you’re a world traveler or an urban commuter, 
You'll know you're headed in the right direction for top- the Gateway 2000 ColorBook and HandBook offer you 
flight performance when you get a Gateway ColorBook. all the perks you deserve. So don't pick up 
the phone and go the "wrong way." Call 


дн А N D B О О К® 486 Gateway 2000 straight-away! 


Take Flight! 
It's so lightweight, you'll soar! So 
powerful, you'll be in awe! That's the 
HandBook 486 from Gateway 2000. Take 
flight with this compact little PC no matter 
where you go. Taking the world by storm with 
a footprint of just 9.75 inches by 5.9 inches, the 
HandBook 486 weighs in at (are you sitting 
down?) under three pounds! That's lighter than 
any Intel 486-based portable available today. 
Still up in the air about the combination of 
portability and power? Head this way, because 
the HandBook 486 is a real PC and the only DX2 
subnotebook found on any continent. No compromises here. 
25, You'll get an IDE hard drive with up to 130MB, 
БУ. standard 4MB or 8MB RAM upgradable to 20MB, 
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Ever HFA Г those m m 
ealing my ibo: Benedict when the 
wife looked up and snarled, Youre 
nol going to hang out 
= with’ Hose friends of 
yours today, are you? 
Whaldlid she mean by 
| АҚЫ? These were guys 

in togas, they dida't 
have mich lo hides ie 


Bat eyen the oracle told 
rüenol lo go to work, 
"You shall regret the 
company you keep. 
What did that mean? 


| БЕТІ um 
| a E. holidays togel er, Í 
Ие 


guys. 


— A mate 

Vee an due 

house. Secondisiilstale of the day. 
The first was getting out of bed. 


Even Bê niy last breath passed. my. 
lips, l wandered, ‘WHY?’ Death al 
the hands of my closest friend then 
& salad and one of Hře Бонев“ 
months of the jearthamed after me. 
Hardly a filling end for a man of my 
slalure. Just goes lo show no malter 
how much Hime you spend with guys. 
in logas, you never really know thën. 


Man, I wish I would vê bad friends in 


the business. 


: amuck, conquering empires, 


Sometimes it's hard to know who to trust, especially 
in the competitive PC arena. You'll find our honest, hard-working 
employees to be allies, supporting villages and empires alike — 
wherever Gateway 2000% computers are found. Our loyal customers 
have helped us to become a Fortune 500 company, but we're not 
resting on these laurels. Every Gateway 2000 employee is 
committed to our philosophy of providing customers with a quality 
product at an unbeatable value, along with the best service in the 
land. You have our word on it. 


Service Allies 

As a Gateway 2000 customer, you receive toll-free technical 
support for the life of your system. And with the purchase of a 
Gateway modem you'll get Triton's CoSession™ Host at no 
additional charge. CoSession Host, a remote diagnostic software, | 
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ЕП Weight: 2.94 Lbs. 


M om SL Enhanced Intel 486, DX2 a 10 in TB Parallel, Аа оа 1% 
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оп 4MB ог8МВ RAM (expands | ММН Battery & АСР | „Bl MS Works for Windows 3:0: 


ы 22. E 
COLORBOOK Тос COLORBOOK Dx240 йш, DSI . - CULI 


4MB RAM, 120MB Hart Drive 4MB. RAM, 250MB Hard Dave SMB RAM, 250MB Ha Dive 
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SOFTWARE & EXTRAS 
_ Ifa system comes with “choice of ІҢ The Entrepreneur Pack (Works,™ B QAPlus Diagnostics 
2 ‘application software,” choose one Publisher" Money" & games) B Gateway Computer Glossary 


of the following packages: E Borland Paradox* and Quattro B Gateway Mouse Pad ij 
ОШ Microsoft Excel for Windows" Pro for Windows spreadsheet Systems with CD-ROM drives Er 
Ш Microsoft Word for Windows™ ІШ Borland Paradox® апі С++ also include: А 
a Microsoft Word and Bookshelf” (CD-ROM only) E Gateway System CD Font 
. CD-ROM Edition | With desktop and selected E On-Line User's Guide Most Locations For Dé i in 0 іш 2) 
B Microsoft PowerPoint for portables you also get the Ш Gateway Mall On-Line Catalog Systems 26 
5 Windows™ > ^. following software and extras at E Lifetime BBS Membership P. m 3 
E u tfr Windows™ no additional charge: Ш FaxBack Automated Fax 9 E cr 
ОИ Microsoft Access for Windows. WI MS-DOS 6.2 & Windows RT m 
` B Publisher's Pack (CD-ROM. for Workgroups 3.11 ET i Aa UI x фе Ша 
only; includes CorelDRAW 37% в CoSession™ Host Remote үе ded ARCA re duris M EE 
AxtShiow, MS Publisher 2.0 & Diagnostics (with ай modems) provided at no charge during БШШ ЫҢ 
л p. warranty if our technicians “=e 
MS Design Pack) | | determine it is necessary. If mied , SOM 
Ae am | like to read our warranty апа «eo 
Gateway 20и а | guarantee policies, please ci li fo 
corporate sponsor of — free copy. 
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vod. ДИ Я ictator, 41 | also get your choice of one great software bundle from our 
МЕР. >ч у. Family PC software bundles. When you choose our 
Microsoft® bundle, you'll get MS Encarta, Golf, Money, and 
Works Multimedia Edition 3.0, 

Encarta gives you the complete text of the 29-volume 
1992 Funk & Wagnall's-New Encyclopedia. Discover a 
whole new universe with 25,000 articles, 350 music 
segments, over 100 readings by authors, and samples of 

more than 45 languages. 

`` Youcan hit the links year-round with Microsoft Golf. 
Play the famous Torrey Pines golf course, pick 14 clubs for 
every game, and "d a IRA DES over tthe E 
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scenery and real ilio, ч 
Use Microsoft Money to take complete control of your 
_ finances quickly and easily. You'll always know where your 
қ money is, and where it’s going with this complete set of 
financial tools, . — 
© These are justa few of the many possibilities of a Family 
PC from Gateway 2000. Call today for more information on 
these incredible systems. 


Our Family PC comes with a 14-inch color SVGA 

. monitor, 101-key keyboard, double-speed CD-ROM, sound 
card, speakers, joystick, јах/тойет and mulitmedia 
software. You choose one sofiware option from our 


great Family PC multi-title packages. 


The Gateway 2000 Family PC™ 
Listen and watch legendary figures 
make speeches, or play interactive games, 
or get à jump on work from the office — 
all at home! For all ages, every day of the 
year, the е Family PC from Gateway 2000 
fits right into your lifestyle with full 
multimedia capabilities including sound, 
pictures, animation and video. 
Priced from $1,495, our Family PCs 
are loaded with everything you need for a 
reference library, entertainment center and 
home office: double-speed CD-ROM | 
drive, 340MB hard drive, data/fax modem, mM E 
sound card, speakers, and joystick. You 8 0: 0 - 8 4 6 2 ) 5 8 
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allows Gateway technical support representatives to troubleshoot 
your system on-line. They can also edit configuration files; run 
diagnostics; upload new drivers and files and, in most cases, | 
install them for you | 

You also get a lifetime Gateway Bulletin Board System 
(BBS) membership with the purchase of a system and modem. 
This on-line service gives you a convenient way to communicate 
with us or with other users. On-line technical support, customer 
service and sales information are only some of the benefits of 
Gateway’s BBS service. You can also download updated drivers, 
files and utilities for your Gateway PC through the BBS. 


Payment Options 
Gateway accepts most major credit cards and C.O.D. terms, 
with net 30-day terms and leasing options available to qualified. 


Bonanno, “Wrong Way,” and Julius all portrayed by Gateway 2000 employees. 


commercial customers. You can also apply for the Gateway 

2000 DuoLine™ MasterCard® Card, issued by 

Dial National Bank. You can make pur- 

chases from Gateway and anywhere else 

MasterCard is accepted with two lines of 

credit — one for Gateway purchases and one 

for all other transactions. For Gateway purchases, the card has no 
annual fee and a low variable interest rate of just 12.9% APR. For 
other transactions, you get a variable interest rate of 13.9% APR 
and a low $18 annual fee.* 


*Cash advance fee is $1 plus 2% of the amount of the cash advance, but not less 
than $5 nor more than $10. Financing is available on approved credit with the 
Gateway DuoLine MasterCard, issued by Dial National Bank, Des Moines, Гожа. 
The Annual Percentage Rates shown above are current as of April I; 10042 
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48X-334DX-33' 


48X-33 FAMILY PC" 


4DX2-66' FAMILY PC 


| PORTABLE SIDEKICK 


3 ‘Wl Inte 33MHz486SX or DX CPU Ш Intel 33MHz 486SX CPU Ш Intel 66MHz 486DX2 CPU Ц 
С E 4MBRAM ll 4MB RAM E 8MB RAM, 128KB Cache E ocean offer 
zo 10 340МВ 13ms IDE Hard Drive Ш 340MB 13ms IDE Hard Drive 340MB 13ms IDE Hard Drive cq any HlandBook® 486 portable 
0 Ж Local Bus Graphics with IMB W Local Bus Graphics with IMB Ш Local Bus Graphics with IMB. pe waen you buy a Gateway 2000 
cmo 3.5" Diskette Drive Ш Double-Speed CD-ROM, 16-Bit E Double-Speed CD-ROM, 16-Bit desktop system. Call your Gateway 
^... M Mini Desktop Case W 2400/9600 Data/Fax Modem W 2400/9600 DatuFax Modem eA 
: Ш 101-Кеу Keyboard & MS Mouse Ш 14" Color SVGA Monitor W 14" Color SVGA Monitor 
| Ш MS-DOS* 62 & WFW™ 3.11 Ш Mini Desktop Case Ш Mini Case 
22-2 ELMS Works for Windows™3.0 Ш 5 16-Bit ISA Slots W 5 16-Bit TSA Slots e 1 
2%, E EPA Energy Star Compliant Ш 101-Кеу Keyboard, MS Mouse & Ш 101-Key Keyboard, MS Mouse & po 
с. 4$8X33 $1295 Joystick . Joystick 
20472 $1495 И MS-DOS 62 & WFW 3.11 Ш MS-DOS 62 & WEW 3.11 
22-7 4DX-33 E Choice of Family PC Software | M Choice of Family PC Software 
Т Ш EPA Energy Star Compliant E EPA Energy Star Compliant 
= $1495 $1995 
2147 486 PCI SYSTEMS PENTIUM SYSTEMS —— 
AME P4D-33 P4D-66 P4D-100 P5-60 
x Ш Intel 33MHz 486DX CPU Ш Intel 66MHz 486DX2 CPU B intel 100MHz 486DX4 CPU E Intel 60MHz Pentium" CPU 
32-3 Ш 8MB RAM, 128KB Cache Ш 8MB RAM, 128KB Cache Ш 8MB RAM, 128КВ Cache E 8MB RAM, 256KB Cache 
Sexo W 540МВ 13ms IDE Hard Drive E 540MB 13ms IDE Hard Drive B 540MB 13ms IDE Hard Drive E 540MB 13ms IDE Hard Drive 
2172 Ш PCI Enhanced IDE Interface Ш PCI Enhanced IDE Interface ЕРСІ Enhanced IDE Interface ШЕ PCI Enhanced IDE Interface 
И PCI Local Bus Graphics with IMB ІШ PCI Local Bus Graphics with IMB ІШ PCI Local Bus Graphics with IMB ІШ PCI Local Bus Graphics with 1MB 
Ш Double-Speed CD-ROM Ш Double-Speed CD-ROM Ш Double-Speed CD-ROM Ш Double-Speed CD-ROM 
Ш 3.5" Diskette Drive Ш 3.5" Diskette Drive Ш 3.5" Diskette Drive Ш 3.5" Diskette Drive 
B 14° Color CrystalScan 1024NI Ш 15" Color CrystalScan Monitor Ш 15" Color CrystalScan Monitor E 15" Color CrystalScan Monitor 
Ш Desktop Case Ш Desktop Case Ш Desktop Case E Desktop Case 
B 415A, 2PCI & 1 РСІЛБА Slots Ш SISA, 2 PCI & PCUISA Slots Ш 415A, 2 PCI & 1 PCI/ISA Slots Ш 4ISA,2 PCI & I PCUISA Slots 
25,2 0M AnyKey Keyboard & MS Mouse Ш AnyKey Keyboard & MS Mouse Ш AnyKey Keyboard & MS Mouse W АпуКеу Keyboard & MS Mouse 
се MS-DOS 6.2 & WEW 3,11 Ш MS-DOS 62 & WFW 3,11 Ш MS-DOS 62 & WFW 3.11 E MS-DOS 62 & WFW 3.11 
ct M MS Works Multimedia Edition3.0 — lI Choice of Application Software li Choice of Application Software Ш Choice of Application Software 
i W EPA Energy Star Compliant E EPA Energy Star Compliant Ш EPA Energy Star Compliant $2 495 
$1995 $2295 $2495 
PENTIUM SYSTEMS кел i-e 
> P5-66 P5-90 BEST BUY P5-90 P5-90 TOWER 
2225. WM Intel 66MHz Pentium CPU li Intel 90MHz Pentium CPU E Intel 90МН2 Pentium CPU E Intel 90МН2 Pentium CPU 
5 Ш SMB RAM, 256KB Cache E SMB RAM, 256KB Cache Ш 16MB КАМ, 256KB Cache ll 16MB RAM, 256KB Cache 
W 540MB I3ms IDE Hard Drive E 540MB 13ms IDE Hard Drive E 540MB 13ms IDE Hard Drive E 540MB 13т IDE Hard Drive 
с Bi PCI Enhanced IDE Interface l PCI Enhanced IDE Interface E PCI Enhanced IDE Interface ШЕ PCI Enhanced IDE Interface 
ЕРСІ Local Bus Graphics with 2MB — B PCI Local Bus Graphics with 2MB — B High-Performance PCI Local Bus Ш High-Performance PCI Local Bus 
Ш Double-Speed CD-ROM Ш Double-Speed CD-ROM Graphics with 2MB VRAM Graphics with 2MB VRAM 
co. M 3,5 Diskette Drive Ш 3.5" Diskette Drive Ш Double-Speed CDROM Ш Double-Speed CD-ROM 
Ш 15" Color CrystalScan Monitor Ш 15" Color CrystalScan Monitor E 16-Bit Sound Blaster-Compatible B 16-Bit Sound Blaster i 
% Ш Desktop Case E Desktop Case Sound Card & Yamaha Speakers Sound Card & Yamaha Speakers 
du E 4ISA, 2 PCT & 1 PCUISA Slots B 415A, 2 PCL & І PCUISA Slots Bi 3.5" Diskette Drive B 3.5" Diskette Drive 
“<M AnyKey Keyboard & MS Mouse Ш AnyKey Keyboard & MS Mouse: Ш 15” ColorCrysulScan Monitor Ш 17" Color CrystalScan 177618 
ue И MS-DOS 62 & WFW 3.11 E MS-DOS 62 & WFW 3.11 Ш Desktop Case Ш Tower Case 
ime E Choice of Application Software Ш Choice of Application Sofware Ш 41SA,2 PCI& I PCUISASlos W 41SA,2 PCT & 1 PCI/ISA Slots 
ДЕ $2995 Ш AnyKey & MS Mouse Ш AnyKey Keyboard & MS Mouse 
Ш MS-DOS 62 & WFW 3.11 Ш MS-DOS 62 & WFW 3.11 
E 22 WM Choice of Application Software Ш Choice of Application Software 
5 $3495 $3995 
Intel Verified: for the Pentium™ A tek POLETON PREVENTA 
Td OverDrive™ Processor $00-846-2058 


610 Gateway Drive * N. Sioux City, SD 57049-2000 + Phone 605-232-2000 ° TDD 800-846-1778 + Fax 605-232-2023 
FaxBack 605-232-2561 * Component Add-Ons 800-846-2080 * Toll free from Canada and Puerto Rico 800-846-3609 
` Sales Hours: 7am-l (pni Weekdays, 9am-4pm Saturdays(CST) 


Call the Gateway 2000° spécial component add-ons division 
at 800-846-2080 for our complete Jine of extras fo 
customers. You'll get an unmistakable value on рёпрһе 
listed below, sold only with the purchase of a system, 


Multimedia 

Multimedia Kit 

Here's everything you need to add multimedia to a Gateway РС 

that has a CD-ROM drive: 

li Gateway 2000 16-bit CD-quality sound card, compatible 
with Sound Blaster™ cards, with MIDI/game port, mic in, 
stereo line in/out 

E 2 Labtec? CS-180 speakers 

Ш Microsoft® Encarta Multimedia Encyclopedia 

И Corel Professional Photos CD Sampler 
$132 (with system purchase) | 

Get the multimedia kit with a CD-ROM for $299 б Vu 

purchase). 


Yamaha? YST-MIO Multimedia Speakers 

The small speakers that sound big and come with a tiny price! 
This free-standing, gelé powered speaker set is а great value; 
$75 E 


Alec Lansing ACS-3 00 Multimedia Spe 


"Communications & Storage 

TelePath’” П Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, with _ 
14,400bps fax capability. Package includes data and fax 
communication software, CoSession™ Host remote diagnostics, 
plus а CompuServe® trial membership. $129 

Colorado Memory Systems® TBU 

250MB intemal automatic tape backup unit copies up to 
9.5МВ per minute. Comes with MS Windows™ and DOS* 
software, one tape and cable. $149 


History-Making 


T 


"Networking 

Intel EtherExpress" 

À, 16-bit Ethernet adapter from a world leader in networking. » 
$105 Twisted Pair or BNC 

Ethernet Adapter from 3Com® 

Manufactured by 3Com for Gateway. 

$105 Twisted Pair $125 BNC 

Token Ring 

IBM® 16-bit ISA Token Ring card. $429 


Monitors 
CrystalScan® 17-Inch Monitor 


; OE color monitor with intelligent multiscanning 


- analog color display capable of ultra-high resolution up to 
‚1280 x 1024 in non-interlaced mode and .26mm dot pitch. 


_ Upgrade from a. 14-inch monitor 5395 
... Upgrade from a 15-inch monitor $335 


(Prices good only for upgrades at the time of system purchase.) 


Printers 
-HP® DeskJet 520 Inkjet Printer 


Get à great price on HP's inkjet printer with 600 x 300 dpi; 
sharp, professional-quality documents; six built-in typefaces 
and 14 TrueType scalable fonts for Windows, $299 

-HP DeskJet 560C Inkjet Printer 

Affordable black-and-color printing. You get advanced ‘color 
printing with built-in ColorSmart technology. 600 x 300 ПШ 
and six built-in typefaces. $599 


г> Epson ActionLaser 1 1500 Laser Pri 1 


` The ActionLaser delivers ойчу pii Fit 
six-page per minute speed, 14 resident fonts, 300 x 300dpi, E 
` 1MB memory expandable to SMB. Parallel cable included. | 

. $669 
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ІР hard to accept the argument that the 
Intel 80x86 architecture or its underlying 
CISC technology is staggering on the brink 
of extinction. On the contrary, the next 
few years will see the broadest 
proliferation of the architecture since the 
8086's debut in 1978. 


ТОМ R. HALFHILL 


ILLUSTRATION: EARL KELENY © 1994 


pple is promoting its new Power Macs with charts that show 
CISC microprocessors sputtering out of gas while RISC 


chips like the PowerPC race up a steep curve toward superior 
performance. Actually, the leading CISC architecture—Intel’s venera- 
ble 80x86—is on the verge of the greatest burst of evolution in its 16- 
year history. Over the next year, radical new designs from Intel and 
others will push the 80x86 to new heights of performance while chal- 
lenging some popular assumptions about the differences between RISC 
and CISC. 

At the same time, though, Intel will find its position as the leader in 
80x86 technology increasingly under siege. Not that anyone will mount 
a serious threat to Intel’s overwhelming market dominance; market- 
research firm Dataquest (San Jose, CA) estimates that Intel commands 
74 percent of the worldwide microprocessor market, compared to a 
meager 8 percent for its nearest competitor Motorola. But until now, In- 
tel alone has defined what is state of the art for an 80x86 microproces- 
sor, and it has enjoyed a formidable technological lead of 12 to 24 
months over its rivals. 

That will begin to change this year, when competitors such as AMD 
(Sunnyvale, CA), Cyrix (Richardson, TX), and NexGen (Milpitas, CA) 
introduce new 80x86 processors that differ significantly from Intel’s 
chips. These original, highly optimized designs promise to deliver bet- 
ter performance than Intel’s Pentiums, while maintaining full compat- 
ibility with DOS and Windows software. In response, Intel is acceler- 
ating the development process and has separate teams of engineers 
working on the next two generations of its 80x86 simultaneously. 

Then there are the wild cards. The 80x86 market is so lucrative— 
Intel is expected to sell more than 30 million 486 and Pentium chips this 
year—that it could attract even more competition from parties cur- 
rently uncommitted. Texas Instruments (Dallas, TX), SGS-Thomson 
Microelectronics (Saint Genis, France), and IBM Microelectronics 
(Hopewell Junction, NY) make 486-compatible chips and have the ex- 
pertise to produce fifth-generation processors but are coy about their fu- 
ture plans. While IBM is focused on making the PowerPC an 80x86 
killer, it is also experimenting with the most exotic variant of the 80x86 
yet conceived: a PowerPC with accelerated 80x86 emulation hard- 
wired in silicon. 

Although RISC chips like the PowerPC offer an approximate 2-to-| 
price/performance advantage over the 80x86, that margin is not nearly 
as wide by the time the chips are packaged into finished systems. And 
it may not be enough to alter the path of an inertial PC market that his- 
torically values software compatibility and safe choices over raw speed 
and other factors. 

For users, these trends have many implications—some good, some bad. 
On the positive side, you will enjoy many more options. Right now, 
however, your only choice is an Inte] Pentium. Soon you'll be able to 
choose from a wide variety of PCs with comparable chips from AMD, 
Cyrix, and NexGen—the K5, M1, and Nx586, respectively. The extra 
competition is sure to force prices downward, and system vendors will 
welcome alternative sources of supply. Users who buy a 486 will bene- 
fit, too, as those prices drop under pressure from the higher-end chips. 

There will also be more variety as the chip companies scramble to dif- 
ferentiate their products. New 486 and 586 processors are appearing in 
a wider range of clock speeds than ever before, making it easier to 
match the power of a system to your application and the price to your 
pocketbook. Different levels of CPU integration will offer still more op- 
tions. NexGen's Nx586, for example, is really a 586SX, because the FPU 
is an optional coprocessor. Users who don't need maximum floating- 
point performance can save about $150. 

The flip side is that more options mean more decisions, and some of 
those decisions will be more difficult to make. Already, some users 
have trouble understanding why a 25-MHz 486 is faster than a 33- 
MHz 386. In the near future, the diverging internal designs of 80x86 
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m irst and foremost, the NexGen Nx586 
_ 15 an 80x86 architecture processor; 


2 thus, i it supports all 80x86 instructions and 
` programmer-visible registers. Programs run 
; On the Nx586 behave just as they do on. an 
. Titel 80x86 processor such as the 486 or 
| the: Pentium. 


— — = 


— 


`. оту on-chip is divided into a 
. .16-KB instruction cache апа | 


: Caches are four-way sét-asso- 


со data caches that are twice ав. 
Ыр as the Pentium’s and for 
ап integrated level 2-(or L2). 
ies cache controller, rather than | 
for an FPU. The Nx587—a [Йй 
` companion to the Nx586— | соғ Pi 
"provides hardware floating- M 
(іі point Support. on à separate 


What differentiates the Nx586 is its mi- 
croarchitecture. The instructions that are 
fetched from memory are standard 80x86 


- "instructions, but the instructions: executed 


in (һе processing pipelines are RISC-like 
translations of the CISC 80x86 instructions. 
NexGen calls them RISC86 instructions 
and uses them to give the Nx586 Pentium- 


fen gnus performance. 


“ Every processor designer must weigh dif- 


3 ‘ferent trade-offs in deciding what functions 
P to incorp 


'otporate on-chip, NexGen's decisions 
arding Nx586 differ significantly from 


; ‘Intel's decisions with the Pentium:The 
№586 contains three independent execu- 
7 tion: units—two. integer’ and one. address 
ЕСІ nit—buti it does not contain an ЕРІ). Nex- - 
test CE п notes that everyone—including Intel — 
Баш acknowledges that almost all 

“80х86. code:is integer. Thus, | 
<- NexGen: devoted space on the. . 


(ar ae 


die. for split instruction. and | 


- The 32 KB of cache mem- 


à 16-KB data cache. Both 


ciative, In addition, the L2 
cache controller supports a 
four-way organization. This 
relatively high level of set- 
associativity results in a high- 
er hitrate on cache accesses. 
Unlike the primary caches, 


flicts. with the external address.and data 
buses. The L2: cache is writéback, while the 


L1 caches are write-thtough. The write- 
through organization of the primary caches 


caches occur in parallel. In the event of a 
miss in a primary cache, much of the sec- 


ondary cache access has already completed 
in parallel. 
Supporting an external bus, a separate. 


L2 cache interface, and a dedicated FPU 
interface means that the Nx586 isn’t pin- 
compatible with the Pentium. In fact, it 
requires a far bigger package—463 pins 
versus 296 for the P54C Pentium. In addi- 
tion, the Nx586's.external bus is incom- 
patible with that of the Pentium and 486. 


The Nx586 requires . dedicated logic to in- 
terface with standard АТ systems. logic. 


NexGen currently: supplies. a chip to sup- 
port VL-Bus, witli PCI (Peripheral Com- 


ponent Interconnect) support due later this 


year. 


‘CISC into RISC | 
| During ie g, the №586 fetches CISC | 


uci аж 


"he Qe 2x — 


*„ 
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stores: TM its prefetch buffer. The buffer 
is. divided into three parts, Jetting the Nx586 . 


manage three different instruction streams at | 
once; This helps keep the execution pipe- 


lines filled when the processor is execüt- 


ing instructions speculatively. 

From prefetch, instructions move into 
the decoder/scheduler, where for every 
cyclic, onc CISC instruction is translated 
into one ог more RISC86 instructions. Un- 


like CISC instructions, thé RISC86 in- 


structions implement a load/store memory- 


access model. Also, they are fixed-length 


instructions, as opposed to variable-len gth 
CISC instructions. However, they are sig- 
nificantly longer than standard 32-bit RISC 
instructions. 

In. fact, because: they aren’t designed. to 
reside in memory, RISC86 instructions bear’ 


а strong, resemblance to microcode. Тһе e 
major difference is that they: : аге not as in - 
tune with the hardware as 1S. microcode. = 
They are flexible: enough to work without | 
. modification in both the Nx586 and in fu- 
` ‘ture versions-of the microarchitecture that: 
might contain a different mix of functional» 
$r шш. : You might consider-them: micro- 


architecture i instructions.” 


` The: decode: process trans- 
a lates one CISC: ‘instruction permis 
=| clock cycle. and dispatches. 
| the one or more resultant 
| RISC86 instructions per clock 
{| cycle:to the three execution 
BE units (four; if you have added 
| an ЕРО to your machine). 
H Therefore, while the Nx586 
И 15 a scalar processor from the 
| CISC point of view, it is su- 
[| perscalar on the RISC side. 
Тһе main limitation to in- 
| struction issue is that no more 
1 than one RISCS6 instruction 
| can issue to a particular exe- 
| | cution unit per cycle. 
EM The three execution units 
| are different. One handles the 
0 generation of addresses for 
ИШ load/stores, while the other 
ИШИ two handle integer instruc- 
tions. One of the integer units 
has integral integer multiply 


^» the: secondary cache is uni- and divide hardware, while the 
fied. other can handle only. simpler 
The L2 cache controller | { integer instructions. 
communicates with the off- (ш-н interface | ча! TE | i Each execution unit, in- 
. Ship L2 cache via a dedicated. The Nx586 combines a CISC front end with a RISC-ke processing core. It employs булапіс Cluding the FPU, is fronted 
` L2 bus. This eliminates con- branch prediction and speculative execution to keep its deep pipelines busy. 
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with a 14-entry instruction 


| жыш 7 ВТА. салаан ma processors will mean that clock speeds are 


queue. All instructions must spend at least 
one cycle in the queue, even if the execütion 
unit is not busy. Because of the variable 
length of time an instruction can wait in à 
queue, the pipelines themselves have an in- 
determinant depth. The shortest time from 
fetch to retirement is seven cycles, 


Minimizing Penalties 

Because the pipelines can get pretty long, 
the Nx586 devotes a lot of resources to min- 
imizing conditions that can stall or flush 
them. It uses dynamic branch prediction and 
speculative execution.to let execution.con- 
tinue before it knows the results of a condi- 
tional branch. It also uses register renaming 
and data forwarding to handle data depen- 
dencies within the pipelines. — 

The Nx586 uses 14 rename registers as 
destinations for writes to the 80x86 archi- 
tectural registers, including the eight gener- 

al-purpose registers. When а RISC86 in- 


struction issues from the decoder/schedulet, 


it is. assigned any required rename registers. 
When it is finally retired, it s allowed to up- 
date an architectural register: 

The Nx586 fetches, decodes, and trans- 
lates 80x86 instructions in order and issues 
RISC86 instructions in order. Instructions 
can execute and terminate out of order, but 
they are retired in order, The decoder/sched- 
uler:tracks instructions to ensure that they 
update architectural registers and trigger ex- 
ceptions іп program order. — 

The Nx586 is a fascinating design. It dem- 
onstrates that: the 80x86 chip's micro- 
architecture hardly needs to resemble Intel's 
offerings. On a range of common bench- 
marks, it performed comparably to the Pen- 
tium. It might even presage some ideas that 
Intel has planned for the Рб and P7. 

Ав a commercial product, however, the 
Nx586 has a way to go. It has garnered sup- 
port from seven motherboard 1nakers and 
four third-tier system vendors, but as of this 

writing, the lack of a definite fabrication 
agreement is troubling. The chip 15 priced 
competitively —$506 per chip in lots of one 


thousand for the 66-MHz version versus 


:$750 per chip in lots of one thousand for 

the comparable Pentium (the Nx587 costs 
$128), and its functional mix should result in 
lower-system. prices. Overall, the Nx586 
shows that NexGen can compete with Inte] 
on the design side, but how NexGen plans to 
combat Intel’s manufacturing muscle 15 still 
а mystery. ШИ 


Bob Ryan is a BYTE technical editor. You can 
reach him on the Internet or BIX at b.ryan@ 
bix.com. 


no longer a convenient shorthand method 
of comparing performance between dif- 
ferent chips, even within the same gener- 
ation. For instance, the performance of an 
AMD 100-MHz К5 may differ markedly 
from that of a Cyrix 100-MHz МІ or an 
Intel 100-MHz Pentium. The increasingly 
independent designs may also spur doubts 
about software compatibility. 


Chasing the Pentium 
The engineers at Intel have toiled to pro- 
duce a new 80x86 generation at a remark- 
ably predictable clock rate; roughly every 
44 months since the introduction of the 
8086. Performance has scaled at a similar 
rate. Now, like a clock-doubled CPU, In- 
tel is quickening the pace. Its next gener- 
ation, code-named P6, is scheduled to de- 
but in 1995, a little more than two years 
after the Pentium, and the P7 is already in 
the works. Also, the Pentium team is still 
pushing the fifth generation with faster 
clock speeds, smaller process technolo- 
gies, and higher levels of integration. The 
P54C 90- and 100-MHz Pentiums began 
shipping only a year after the 60- and 66- 
MHz Pentiums, adding new support for 
clock division, power management, and 
dualprocessing (see the text box “A Bil- 
lion-Dollar Ball Game"). 

Intel is in a hurry because it's hearing 
footsteps. On one front, Intel is fending off 
the first credible RISC challenge in the PC 
market. Even though most observers don't 
view the PowerPC as a serious immediate 
threat to Intel's dominance—Dataquest 
projects the Pentium-class 80x86s will out- 
sell the PowerPC by , 
a ratio of about 5 to @ 

1 through 1996—it Шаш 
nevertheless exposes | 
a chink in Intel's | 
armor. The Power- 
PC's current price/ | 


performance advan- 
tage may not be sig- 
nificant enough to 
woo the average PC БЕЗ 
user into switching = 


platforms, but it 
makes Intel's tech- | 
nology look dated, | 
and it could pose a | 
dangerif widened. | 
On another front, 
Intel faces renewed 
attacks from those MEM A 
who make 80x86- БИЕ p 
compatible proces- idees 
sors that compete di- 
rectly with Intel's Ie 
chips. From a busi- : 
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ness standpoint, this competition has al- 
ways been more serious because it vies 
for Intel’s primary customers, the system 
vendors (see the text box “System Ven- 
dors Like Variety”). Now, however, the 
competition is heating up from a techno- 
logical standpoint as well. 

Before the Pentium, the 80x86-com- 
patible processors that AMD, Cyrix, and 
others made did not stray far from Intel’s 
basic designs. For the sake of software 
compatibility, of course, they all had to 
share the same architecture: the instruc- 
tion set, registers, condition flags, inter- 
faces, and other characteristics that dis- 
tinguish one type of microprocessor from 
another. But for the most part, they also 
conformed closely to Intel’s microarchi- 
tecture—the internal details that distin- 
guish individual chips within the same mi- 
croprocessor family. 

For instance, AMD's 386 and 486 chips 
use Intel microcode thanks to a cross- 
licensing agreement. (Intel has been fight- 
ing a losing court battle to negate those 
licenses.) IBM’s 486 chips also use Intel 
microcode under similar agreements, but 
IBM is hampered by a proviso that limits 
it to selling chips on motherboards and 
subsystems, not as separate parts. Сугіх 
lacks a license to use Intel microcode, so it 
created a more independent microarchi- 
tecture but still didn’t push the envelope 
beyond Intel’s technology. 

The Pentium, however, marks a fork in 
the road. For their fifth-generation proces- 
sors, AMD, Cyrix, and NexGen are at- 
tempting to surpass the Pentium’s perfor- 
mance with new microarchitectures that 
‚ are less derivative. 
| To maintain software 
| compatibility, they 
| will conform to the 
{| basic 80x86 archi- 
tecture, but their in- 
| ternal designs will be 
increasingly inde- 
pendent. The devel- 
{ opment cycles for 
B high-end micropro- 
| cessors are too Jong 
BI for reverse engineer- 
ing; thus, if they con- 
| tinue to let Intel de- 
fine what is state of 
3.75 EM the art for an 80x86 

BI chip, they will never 
į close Intel's 12- to 
24-month lead. 

A similar situa- 
B tion prevailed in the 

| early 1980s when 
| IBM set the pace for 
Í PC systems. Clone 
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vendors generally followed IBM’s lead 
until 1986, when Compaq brashly intro- 
duced a 386-based system before IBM. 
Soon afterward, IBM lost its position as 
the standard-bearer for the PC platform. 
AMD, Cyrix, and NexGen would like to 
pull the same switcheroo on Intel. 


Borrowing from RISC 

All three companies insist they can beat In- 
tel at its own game. “When we started with 
the 386, we were five or six years behind,” 
says Drew Dutton, strategic marketing man- 
ager of AMD’s PC Products division. 
"With the 486, we were something like four 
years behind. The K5 will be about two 
years behind the Pentium, but closing the 
gap with the Р54С and Рб is absolutely go- 
ing to happen very shortly." More specifi- 
cally, the K5 will deliver about 30 percent 
more performance than a Pentium at the 
same clock speed, says PC Products divi- 
sion vice president Robert McConnell. 
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carries its own set of trade-offs. 
- Boosting the clock speed allows a CPU 
to process instructions more quickly, but it 


heat and incréáses the cost of other system 
. components, Designing a better micro- 
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size, and hikes the manufacturing cost. In- 
' creasing the transistor density enables 


higher clock speeds and better тісго- 
architectures, but it also dissipates 1 niore | 
` heat, unless.the voltage is decreased to 


2 ir 


2 compensate, Lower voltages шыу 


|. tem vendors to redesign their п 


| -and chip vendors to redesign their periph- A 


eral components. 
‘Microprocessor evolution typically fol- 
lows this course: First, a better micro- 
| architecture introduces a new generation. of 
that CPU family. Later versions within 


that generation boost the clock speed and 


increase the transistor density (if not the 
actual transistor count) as smaller process 
technologies become available. Finally, 
when higher clock speeds and greater den- 
sities yield diminishing levels of return, 
1 the next-generation microarchitecture de- 
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architecture improves throughput, but it 
can take years of R&D. Also, it usually: 
requires more logic, which increases the М 
transistor count, enlarges the chip’s die | 


Cyrix makes similar claims for its M1. 
“At introduction, M1 will be a technically 
superior product," says Steve Domenik, 
vice president o* marketing. “The M1 will 
deliver morc performance at the same 
clock speed. Based on simulations, it 
ranges from something like 30 percent to 
two times or even two-and-a-half times 
faster. Without [the software] running on 
silicon, it's hard to be too aggressive with 
those claims, but there's no question we'll 
have higher performance." 

NexGen, the only Intel competitor that 
actually has silicon samples of its Pen- 
tium-class processor, claims the Nx586 
will best an identically clocked Pentium, at 
least when running integer math. For ex- 
ample, NexGen says that at 60 MHz, the 
Nx586 measured performance gains of 8 
percent with the Landmark 2.0 benchmark 
and 28 percent with the BYTE 2.4 bench- 
mark. (BYTE was unable to independent- 
ly verify NexGen's results in time for this 


| buts, and the x И starts 


Du 


t fered E а fee m V " 
` 386, ran at 25 MHz, and was fabricated 


ona 1.0-тісгов process. Later, Intel shifted 
manufacturing to a: denser 0,8-micron pro- 
cess and boosted clock speeds to 66 MHz. 
This year, Intel announced the 100-MHz 


 IntelDX4 and moved production to a 0.6- 
-micron line. Meanwhile, Intel also initiat- 


ed another product cycle by: introducing 
the next-generation Pentium. | ! 


companies are equipped to compete. А. 
state-of-the-art; ‘submicron fabrication plant 
(known as a fab) costs a billion dollars and 


takes yeats to build. Because a high-end | 
microprocessor i also takes years to develop, ? 
engineers have to. target 2 а fab process that- 
isn't yet available, Теуег 


come together a at 
sult can be financial disaster. 

Some chip vendors dodge this problem 
by subcontracting all their fab work to out- 
side suppliers. Cyrix and NexGen are “fab- 
less" design houses that rely entirely on 
other semiconductor companies to manu- 

facture chips. 
fab work to "xw dies and IBM 
Microelectronics. The IBM deal, an- 
nounced in April, should assure Cyrix's 
customers that supply will meet demand. In 
addition, it gives IBM the right to produce 


This is a high-stakes | game in which few Y 


feverything does not _ 
үс. right moment, the re- | 


. Cyrix now subcontracts its | 


story.) On the other hand, NexGen says 
the Nx586 obtained lower performance 
than a Pentium when running the Power- 
Meter 1.81 benchmark (-14 percent) and 
Norton Speed Index 7.0 (—7 percent). 

Again, the reason why performance 
doesn't scale with clock speed across these 
competing chips is that they're using dif- 
ferent microarchitectures. What the chips 
have in common, however, is that they're 
all adapting RISC technology to pump new 
life into a 16-year-old CISC architecture 
that 140 million PC users are loath to 
abandon. 

The first hints of RISC technology be- 
gan appearing in 80x86 processors in 1989, 
when Intel's 486 integrated an FPU, more 
hard-wired instruction logic, and pipelin- 
ing. The FPU was Intel's first response to 
the superior floating-point performance of 
RISC chips. The additional instruction 
logic reduced the 486's reliance on micro- 
code. And the 8-KB cache helped to keep 


22 2 an equal number 

| "  ofCyrix-designed | 
ص‎ chips (including the, 
, MI and its successors) for | 
Et use in its own systems or for sale | 
dn other system vendors. | 
Intel, AMD, and IBM Microelectron- 


ics һауе their own fabs, but they. often fall 
` short of demand. Intel and AMD are build- 
ing new fabs, and AMD is also farming 
` out work to DEC. Companies with excess | 
capacity frequently make deals like this to | 
| Teo the huge costs of their fabs. 


The capital i investments for fabs are be- 


coming во great that they almost dictate а 
_ semiconductor company's business strat- 
еру. In 1992, Intel ceded the still-healthy 
386 market to AMD to produce more 486 
chips, which command a TEENS HON! and 
аге more. profitable. | 


` These business strategies did be kept 


in mind when comparing the price/perfor- 
` mance ratios of competing microproces- 
sors. For example, although RISC chips 
` Jike the PowerPC 601 enjoy an approxi- 


mate 2-to-1 price/performance advantage 


over the Pentium, it's not clear that it is 


entirely due to a corresponding difference 
in manufacturing costs. Both chips are now 
made on similar processes with similar 
transistor densities. Intel may simply bé- 
charging higher prices to amortize its cap- 
ital investments more quickly. All semi- 
conductor companies must play by the 
same basic rules of physics and finance. 
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If you're a hard-driving NetWare? 
user it's time to hit the trail with 
BW-MultiConnect" for Windows NT™ 
from the city slickers at Beame & 
Whiteside, the experts in TCP/IP, 
NFS, and NetWare connectivity 
solutions for DOS & Windows. 

BW-MultiConnect is the only 
product that offers full NetWare 
server emulation for Microsoft’s 
new NT platform, so now you can 
have seamless access to Windows 
NT files and printers. 

BW-MultiConnect extends 
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the IPX/SPX protocol stack to any 
Windows NT or NTAS system. 
And since BW-MultiConnect is 
implemented as a set of loadable 
Windows NT drivers, you won't 
need any additional software on 
your NetWare client. 

BW-MultiConnect gives you 
wide-open protocol independence, 
without abandoning native NetWare. 

You also get support for multi- 
platform wide area networks, NDIS 
support for simultaneous protocols, 
and scalability for today’s hottest 
RISC and SMP computers. 

Get started with a five-user 
license for as little as $849, with 
BW-MultiConnect for Windows NT. 


BW-MultiConnect for Windows NT 
gives NetWare users a wide-open 
network environment. 


СКС ABOUT NFS CLIENT FORTS 


“Hey Fred, the folks back home want us to E-mail our recipe for rattlesnake stew.” 


It's destined to be a driving force 
for NetWare users. To get yours, 


just follow the herd. 


For your FREE 30-day 
BW-MultiConnect evaluation 
call 1-800-463-6637 today. 

See us at Comdex, Booth #N6272 


Let's Connect!" 
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the 486’s pipeline efficiently filled with 
instructions. 

Pipelining is a key feature. It works like 
an automotive assembly line, substituting 
program instructions for cars. A pipeline 
has multiple stages, and instructions pass in 
lockstep from one stage to another. While 
some instructions are passing through the 
execution stages, following instructions 
can be moving through the fetch and de- 
code stages. Once the pipeline starts flow- 
ing, the chip can process more instructions 
per clock cycle than a nonpipelined chip 
running at the same speed. 

Pipelining and less microcode allow the 
486 to process many of its instructions at 


pe Vendors Like Variety | 


to redesign,” says John Chang, A 


^ ystem vendors and motherboard 
m manufacturers will: generally- wel- 
| i come: the arrival of Pentium-class | 


som from AMD, Cyrix, and NexGen, vên "dh 


. : if some of them don’t anticipate using any” 
chips other than Intels. They figüre the: 
. extra competition will help drive down- 


. design ороп, and accelerate develop- 
| mento 


Compaq (Houston, TX), currently the: . 
m number-three systemi vendor behind: Apple: 
i and ІВМ, says multiple sourcing 1 16: crucial |. 


to its goal of becoming number one by 


22 1996, That's why Compaq recently signed | 


2 айеаїлуйһ AMD, even though Intel will re- 

- main its primary supplier of CPUs. Compaq 
ÎS also a financial backer of NexGen, al- 

| “though no deal to use NexGen chips i in 
.. Compag systems has been announced. 

>). “By working with Intel and AMD, which. 
i each have a different combination of price/ 

_ performance in their products, we're better 

` able to offérmore choices to our customers 
> to. meet their needs," Says John Sweney, . 


^ Cornpadq's program manager for technical- 
.. public relations. "For us, it's great to have 


- relationships with both Intel and AMD." 
= Acer America (San Jose; CA) is another 
. system vendor that relies primarily on Intel 
but also buys some CPUs from AMD. 
(Acer buys chips from Cyrix, too, but only 
for bare-bones motherboards sold to other 
vendors.) Acer has signed nondisclosure 
agreements to evaluate the forthcoming 
AMD K5 and Cyrix МІ processors, but it 
is concerned about how extensively its 
motherboards must be redesigned to ac- 
commodate the chips. “If the chip has a 
pin-out that’s not compatible with Intel's, 
then it has to offer a strong price/perfor- 
mance advantage to make it worth our time 
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an effective rate of one instruction per 
clock cycle, compared to a dozen or more 
clock cycles required by earlier 80x86 
chips. (RISC chips achieve the same re- 
sult partly by using simpler instructions 
that inherently require fewer clock cycles.) 

Cyrix adapted some of these techniques 
to its 386-generation chips, creating 
386/486 hybrids like the 486SLC. TI, un- 
der an agreement with Cyrix, introduced 
some 386/486 variants based on the Cyrix 
core. IBM's 486SLC2 is a similar cross- 
breed, combining a 486 pipeline and in- 
struction set with a larger cache, a dou- 
bled clock, and a 3868 X-style bus. But 
while IBM, Cyrix, TI, and AMD were still 
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“It doesn't ae it particular design = 
issues: for us because we're constantly те- | 
v designing. our boards. anyway," says- 
Sweney. He notes that some: of Compaq’s: 


motherboards are designed specifically for 
Intel chips; others will be designed for 
AMD chips апа some foreither. | 

Micronics: (Fremont, CA , a motherboard 
supplier that cranks out 40,000:to 50,000 
boards a month, says it fine-tines iSde- | 
signs to specific processors and ‘buys: Intel 
chips exclusively---however,. that. could | 
change. We still fiaven'thad'a compelling 
reason to jump Ship? 25 says Töm Benoit, І 

marketing manager: at Micron- | 

ik “Would: We? Yes: It would have: to be: Wi 
something that offers better peri 
or more: ‘differentiation—and, of course, 
lower price. The PC market is:a very price- 
sensitive market | 

But price isn't everything. Benoit points: 
out that even though he could probably рес. 
a better deal on Cyrix 486 chips right now, 
Cyrix uses a writeback cache instead of the 
Write-through cache on Intel’s 486; That 
would require Micronics to modify its 
motherboards, so it's easier to stick with 
Intel, “It's not as simple as who's got the 
cheapest part or who's got the fastest part,” 
he says. "And there's something to be said 
for maintaining a relationship." 


trying to match Intel's 486, Intel raised 
the bar again in 1993 with the Pentium. 

Because the 486 is a scalar processor 
(i.e., single-pipelined), its theoretical 
throughput limit is one instruction per 
clock cycle. To break that barrier, Intel 
endowed the Pentium with two pipelines 
that can handle two instructions simulta- 
neously. This allows the Pentium to issue 
some instructions at an effective rate 
greater than one per clock cycle, even 
though each instruction still requires at 
least one clock cycle to process. 

Strictly speaking, this superscalar de- 
sign is not part of the classic definition of 
RISC; some RISC processors, like the 
Mips R4000, don't have superscalar pipe- 
lines. But superscalar is generally lumped 
into the domain of RISC technology, be- 
cause the complex nature of a CISC in- 
struction set makes multiple pipelines dif- 
ficult to implement. 

For example, unlike RISC processors, 
which typically use 32-bit fixed-length in- 
structions aligned on even-word bound- 
aries, the 80x86 uses unaligned, variable- 
length instructions ranging from 8 to 120 
bits. They are more troublesome to han- 
dle than are uniform RISC instructions, 
because the processor must decode their 
length before fetching the next instruction. 

Self-modifying code and other stunts 
cause even more thorny problems when 
designing a superscalar 80x86. For in- 
stance, some programmers exploit the 
80x86's irregular instruction format by 
writing code that executes in two different 
ways, depending on the fetch alignment. 
In other words, a byte that represents an 
operand field when fetched one way might 
be interpreted as an op code when fetched 
another way. Designing a superscalar 
80x86 that won't choke on amusing little 
tricks like these is what makes CPU ar- 
chitects strangers to their families. 

The superscalar Pentium successfully 
solves these problems and adopts a few 
other RISC-like features: a pipelined FPU 
with dedicated math logic; separate 8-KB 
instruction and data caches (compared to a 
unified 8-KB cache on the original 486); 
and a branch target buffer for branch pre- 
diction. The Pentium is really a hybrid 
CISC/RISC design that mocks the rivalry 
between these two philosophies and opens 
the door to further cross-pollination. 

And that's exactly how AMD, Cyrix, 
and NexGen seek to leapfrog the Pentium; 
they intend to pick up where the Pentium 
leaves off. Cyrix, for example, is attacking 
another hoary CISC limitation: the register 
file. CISC processors typically have fewer 
GPRs (general-purpose registers) than 
RISC processors; in the case of the 80x86, 
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there are only eight GPRs, compared to 
32 in the PowerPC 601. But the Cyrix M1 
will have 32 GPRs, using a technique 
called dynamic register renaming, which 
makes it appear as if there are only eight 
registers in use at a time, thus preserving 
compatibility with existing software that 
expects to see only eight registers. 


The M1’s superscalar pipelines will also 


be two stages longer than the Pentium’s 
and will handle more instructions in par- 
allel without stalling. The МІ also takes 
advantage of its larger register file to im- 
plement speculative execution, which 
allows the chip to continue to process in- 
structions, with up to four levels of branch- 
ing, without waiting for a branch to be re- 
solved. If the branch prediction makes the 


wrong bet, transparent repair can back 
out of the speculative execution in a single 
cycle. In this respect, the МІ takes even 
greater pains than some RISC chips to 
keep its pipelines primed. 

Fewer details are known about AMD’s 
K5, but AMD promises it will borrow sim- 
ilar RISC-like techniques to achieve higher 
performance. “If you look back to around 


BYTE Lab Benchmarks the First P54C Systems ij 
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Ehe BYTE Lab received five beta 

` PS4C Pentium-based systems far pre- 
Wm testing. The systems inclüded a 
_ Gateway P5-90, the Hewlett-Packard Net- 
Server 5/90 LM, the HP Vectra: XU 5/90C, 
‚ the Intel Neptune; and the Intergraph TD- 
3, The Neptune was unique in that it 
- housed a I00-MHz Pentium 5 the 


processor; 
sme used 90-MHz CPUs, TheTntel г ma- 


1 not scheduled to be available 1 for sale, 
.. Although we would have preferred test- 


| DE all machines under a single operating 


- System, that was not to. be. Three of the 
„machines arrived configured with Win- 
dows, NT 3.1, the xeni&itiing two—the 
_ Gateway-and the Intel— were running 


Windows for Workgroups 4.11. 

Feature and 

Performance 

Comparison 
CATEWAY P5-90 

CPU/speed (MHz) Pentiun/9c 

RAM (as tested, MB) 16 

Native operating system Windows for 
Workgroups 3.11 

Floating-point index' 248 

Sysiem price 53995 

Company information Gateway 2000 
(800) 846-2000 
(605) 232-2000 
fax: (605) 232-2023 


Since we were concentrating on the per- 
formance of the processor, we ran only 
BYTE's Portable benchmarks. We com- 
piled the benchmarks using Watcom's 32- 
bit C++ compiler, : 
that the output was-optimized for the Pen- 
tium (as recommended by Watcom). Strict- 
ly speaking, this let us run the same object 
on all systems; the only difference was the 
link. For the NT systems, we created an 
NT charácter-mode executable file; for tbe 
Windows for Workgroups systems, we ere- 
ated a DOS extended-mode executable file: 
(using the Rational Systems DOS Extender 
bundled with the Watcom compiler). 

. Most of the systems showed an im- 
provement somewliére around two to just 
under two-and-a-half times that of a 66- 
MHz 486 (our baseline) for integer per- 
formance. Floating-point performance was 
better—somewhere between two-and-a- 


HP NETSERVER 5/90 LM BP VECTRA XU 5/90€ 
Pentium/90 Pentium/90 

§12 256 

64 64 

32 E 
Windows NT 3.1. Windows NT 3.1 
242 2.02 

3.3 2,61 

$7949 $5579 
Hewlett-Packard Co. Hewlett-Packard Co. 
(800) 322-4772 (800) 752-0900 


fax: (208) 344-4809 fax: (208) 344-4809 


“Benchmark results are indexed against a 486/65 PC, which equals 1. Higher numbers indicate better performance. 


* Not for sala by Intel МА = not available 
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setting the switches so” 


| 
half to three times that of the baseline. | 
There were results of note that are nat 
broken out in the table. First, the tran- 
scendental operations in the Pentium’s ./ 
integrated FPU show a significant perfor~ | 
mance improvement over their 486 coun- | 
terparts, Second, the HP NetServer апі. j 
Intergraph's TD-3 both turned in remark- - | 
able scores for those tests that were built in 
around vector operations and therefore fa- 
vored memory access that was sequential | 
in nature. Those scores allowed the Net- ; 
Server and TD-3 to:surpass the Intel ma- | 
chine in the final index values, even though | 
the Intel Neptune tumed іп better scores: | 


on all other tests. Ш 4 

o mem m mm su o 

Rick Grehan is the technical director forthe: | 
| 


BYTE Lab. Selinda Chiquoine is a BYFE Lab: 
assistant. You can reach them on the Intemiet ar’ 
BIX at rick, gGbix.com айй schiquoine@ 
bix.com, respectively. 


INTEL NEPTURE INTERGRAPH TU-3 
Pentium/100 Pentiunv90 

612. 512 ІП 
64 32 | 
T " | 
Windows for Windows МТ 3.1 | 
Workgroups. 9,11 | 
225 ` 2,37 | 
2.9 9.12 | 
NVA? 57300 | | 
Intel Corp. Intergraph Corp. 

(800) 548-4725 (800) 345-4856 


(408) 765-8080 (205) 730-5372 
fax: (800) 628-2292 fax: (205) 730-9441 
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WITH MUSICTIME 
YOUR SOUND CARD 


PLAYS MORE 
HAN GAMES 


MusicTime is the most entertaining way, to make 
music with your sound card, multimedia computer, 
or MIDI instrument. 


Write songs, create lead sheets, arrange for small 
combos, compose hit singles, orchestrate church 
music, or simply explore music with nothing more 
than MusicTime and your sound card. 


Play your music into the computer with-your 
MIDI or computer keyboard, and MusicTime records 
and displays your composition. Use MusicTime's 
award-winning interface to arrange your music for 
virtually any instrumental or vocal group. Create, 
play, print. It's that easy! 
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COLOR LETS YOU SEE cec 
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ISN'T IT TIME : YOU 
NEW QWERTY STARTED PLAYING 
ARS TU TONAT TOBA PC MU 5 | С АбА | N? 


KEYBOARD LIKE A PIANO AND 
| INSTANTLY CREATE BEAUTIFULL SHEET Call today : 


MUSIC RIGHT BEFORE YOUR EYES! 1 - 8 00-443- 321 0 


to order ог for а dealer near you! 


Circle 118 on Inquiry Card. 
17.5. Music Retailers: Thinkware (415) 777- 287 Int'l Australias Mainly Multitrac 61 (03) 558-1545-ВеЙісірикт а; 


Micro Solution 32 (010) 41 9051 France: Comus France 33 (01) 4339 4055 Germany: MapeM ied Ct 
(079) 467768 U.K.: Arbiter Pro MIDI 44 (О: (082) 203-0045 ae ASS а 
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А24; Moon Bay, СА 94019 | 
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1988, when we got into the RISC market- 
place with the Am29000, RISC had a 5-to- 
1 advantage," says AMD's Dutton. “Now 
it’s at best 2 to 1. That's going away. Both 
AMD and Intel and other 80x86 vendors 
are going to prove that.” Significantly, the 
chief architect of AMD’s К5 is Mike John- 
son, who designed the Am29000 RISC 
chip and wrote Superscalar Microproces- 
sor Design (Prentice-Hall, 1991), a semi- 
nal engineering book on superscalar RISC. 

In a rare moment of Intel/AMD détente, 
Lew Paceley, marketing director for In- 
tel’s P6 division (Hillsboro, OR), agrees: 
“RISC is a technology; it’s not an archi- 
tecture. There’s a difference. If it’s a tech- 
nology, everybody can exploit it. They 
may exploit it in slightly different ways, 
but the basic technology is available to 
everybody.” 


Reinventing the 80x86 
NexGen’s Nx586 appears to go even fur- 
ther toward the merger of RISC and CISC. 
It also hints at future possibilities for Intel’s 
P6 and P7 chips, and may even foreshadow 
how the rumored PowerPC 615 will work 
its magic of emulating 80x86 code (see 
the text box "An 80x86-Compatible Pow- 
er PC ?"), 

The Nx586 incorporates most of the 


RISC-like technology that suddenly is be- 
coming standard in advanced 80x86 mi- 
croarchitecture: long superscalar pipelines, 
wider data paths, on-board instruction/data 
caches (twice as large as the Pentium's), a 
larger register file with dynamic renam- 
ing, branch prediction, and speculative ex- 
ecution—with the enhanced ability to pro- 
cess streams of instructions nested three 
branches deep (see the text box "NexGen 
Nx586 Straddles the RISC/CISC Divide" 
on page 76). 

What is most intriguing about the Nx586, 
however, is its unique decoder unit. In 
three stages, it fetches an 80x86 instruc- 
tion, aligns it on an even boundary, and 
decodes it into one or more simpler in- 
structions that belong to what NexGen 
calls the RISC86 instruction set. In other 
words, the decoder converts unaligned, 
variable-length CISC instructions into ful- 
ly aligned, fixed-length RISC instructions 
that are pumped into the virtual equiva- 
lent of a RISC core. In effect, the Nx586 is 
a RISC chip with an 80x86 front end. 

NexGen's RISC86 instruction set is op- 
timized for 80x86 decoding. The decoder 
maps many of the simpler 80x86 instruc- 
tions directly to their RISC86 counterparts, 
so a single CISC instruction is converted 
into a single RISC instruction. More com- 


FIFTH-GENERATION 80x86 FEATURE COMPARISON 


plex 80x86 instructions must be decoded 
into multiple RISC instructions; NexGen 
says the worst case is a 3-to-1 ratio in the 
basic set of instructions. The decoder issues 
RISC86 instructions at a rate of one per 
clock cycle per execution unit. 

In concept, the Nx586 decoder works 
like the code generator of a compiler, ex- 
cept at a lower level. Just as a C++ com- 
piler converts C code into 80x86 machine 
code, the Nx586 decoder converts 80x86 
machine code into RISC86 code. 

Intel downplays NexGen’s RISC86 and 
says the Pentium does something similar 
when it decodes complex 80x86 instruc- 
tions into microcode primitives; in a sense, 
this is true. Complex instructions are bro- 
ken down into 88-bit, fixed-length mi- 
croinstructions that could be regarded as 
"RISC instructions," and many simple in- 
structions don't require microcode at all 
because they're hard-wired in silicon. In- 
tel also makes a valid point that code gen- 
erators in modern compilers tend to avoid 
complex 80x86 instructions, because they 
can generate faster-running code by stick- 
ing to simpler instructions. 

КІЅС86 instructions share some char- 
acteristics with Pentium microinstructions: 
They're quite long (the Nx586's eight- 
chip predecessor used 104-bit RISC86 
instructions) and carry vital 
information of processor 
states that normally wouldn't 


TEL PENTIUM ` INTEL P54C ER اا‎ 7 CYRIX МІ be known to а true external 

Г мый Р R instruction. ” 
micro- pipes, three pipes, three actin Se pipes, four still an important difference: 
architecture | execution units execution units onion unis > execution units Unlike microcode, NexGen’s 


FU mue А atleastthree | RISC86 can theoretically 
338 EN кшш HA support its own assemblers, 
Pipelining Five-stage Varah th Seven-stage compilers, and application 
integer pipes » | integer pipes software. The Nx586 bus can 

=: bypass the 80x86 decoder 

e. x and feed RISC86 instructions 

FPU (nd | Integrated and па тю О Integrated, not directly into the execution 
pipelined ined | ^ pipelined stages of the pipeline at full 

bus speeds. In fact, NexGen 

Register file . Eight GPRs 32 GPRS with already has a RISC86 assem- 


register 
renaming 


bler, although it's for inter- 
nal use only, since there's ob- 
viously no software market 
for RISC86 binaries. 

But what if Intel introduced 
something like RISC86 in a 
future processor? NexGen, a 
small start-up company with 
zero market share, cannot 
hope that RISC86 will ever 
spawn its own software base. 
But Intel has considerably 
more influence. What if Intel 
defined a new 80x86 RISC 
instruction set and register file 
that coexisted with the CISC 


| Dynamic with 
: speculative 
execution 


Dynamic 


8-KB instruction, GK ction, Unified cache 
8-KB data; two- 16-KB data;  : (probably 16 KB), 
n way set- "four-wa m -. with 256-byte 
усіаї _ Bssociative asso 3 — . instruction-line 
n. уі: cache 
Clock speeds | 600r68 MHz 90 or 100 MHz 
у “ГО with cock- 
' divided bus 


Shipped May | Shipped March 
1993 eee 4 


‘2007 68 MHz, 5 оо or 100 MHz Unknown, 
‚ with clock- probably 60 to 
. divided bus 100 MHz 


Status Late 1994 
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Pentium is the fist x86 
ше Қы last few years that 
ks the trend away from faster 
PC numerics. It achieves 
proved speed by combini 
CISC front end an ex ion 
unit that uses RISC principles. This 
makes the Pentium sensitive to 
instruction scheduling. The Intel 
i860, which Is the curent leader 
in the embedded numerics field, 
can do up to two operations per 
ск Wh a dar Шы! 
ation every o сү- 
> "his Б much better than the 
487, which can often take many 
Cycles per operation. To help 
overcome ће small 8 deep x87 
numeric stack size, the Pentium 
makes ї possible to exchange 
stack values at no cost. The mo- 
chine code that results is difficult 
to read, but helps the Pentium 
run on a par wih chips that have 
true nurneric registers. 


Im- 


5 Pentium пет 
take dope of the 


ішпе dual numeric units us 
The same techniques we employ 
for the i860's units. Unlike in- 
feger programs, which benefit 
from the Pentium’s Superscolar 
features, numeric-bound appli- 
cations require а combination of 
instruction Жанат. and loop 
unroling to hit ful speed. The 
Pentium code we produce for 
routines like DAXPY |5 virtually 
identical to the code recom- 
mended by Intel and better than 
the code we have seen in art 
cles on the subject, The resulting 
programs run over a factor of two 
faster than older 16 and 32-bit 
compilers that do not feature reg- 
ister caching or loop unrolling. 
Call for our Pentium White Paper 
which compares the NDP family 
wih other x86  Forran and 
С1С+ + compllers. 
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MGX” is a 32-bit scientific plotting and graphics package 
curently available for DOS and CS It does 2-D and 3-D plots, 
graphics, text, supports color separations and dozens of 
adapters, printers and export formats. A screen only version Is 
included with NDP Fortran and C IC+ +. 

Pinter Export Extensions..$145 BinoryAC Source Ilbrory..5395/695 
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Microway's NDP family of 32-bit compilers 
generate globally optimized mainframe 
quality code that runs on the 386, 486, 
Pentium and i860. They run on 32-bit 
operating systems such os CS/2, UNIX, 
Solaris, Coherent, and DPMIACP DOS 
Extenders. 


NDP Fortran-90" с complete Forran-90 
which runs in conjunction with the NDP Fortran. 
NDP Fortran™ is a full F77 with Fóó, DOD, 
VIVS and MS extensions. 

NDP C|C++ compiles K&R and АМЫ C plus 
ls C++ Release 2.1 compliant. 

NDP Разса!" is a ful ISO Level 1 Pascal with 
BSD extensions that con interface the NDP C 
runtime libraries. 


NDP Language Pricing 


DOS versions Include a VCPIAM DOS Ex 
tender, DPM interface layer, support for x87 
and Weitek coprocessors, NDPLINk, NDPUb and 
GREX - our DOS grophics library. The Pentium 
relecse adds new code generation, royalty 
free DPM and МСА plus symbolic debugging. 
DOS 386/486 усгіог............................ $695 
DOS Pentium уегсісгі............................ $995 


05/2 Developers Pack includes IBM CS? 
Worfrome and Toolkit. These tools use the IBM 
Linker. Deduct $100 if you dont need the 
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Wordrame. 386,486.................................. $595 
БИШЕ Пһезе лына tem ты ыты 5795 
UNIX 386/486 use the native tools and ae 
available for SCO or 156 UNIX .............. $1195 
Coherent version... $295 
NDP Ғогіғап-%90.................................... $395 


Jupercomputei 


ашин" - Your choice of QuadPuters or 
AnayFroXPs - а Gigaflop starting ot........ « 550К 


ArrayProXP - EISA Aray Processor - 
features а zero wat stote 50 MHz 64-bit 
memory system. The 400 MBSec memory 
bandwidth in conjunction wih 100 megafltop 
ІВФОХР results in 28.96 Linpack megoaflops, 94 
megaflops doing dot and 70 
megaflops doing FFTs. The card bursts on the 
EISA bus at 33 MB/Sec and holds up to 256 
megabytes of RAM from ........................ $8995 


QuadPuter-860 - The world’s most cost 
effective . The QuadPuler. in 
Ciudes four modules, each contaning a 25 
MHz i860 and two megabytes of local mem- 
ory, The modules plug into an ESA card that 
provides 32 megabytes of shared memory. А 
single QuadPuter has an aggregate throughput 
of 200 megaflops! With software from..... $9995 
Number Smasher? 860 - our ISA 860 


NDP Fortran-860 dong wih our 
СІС+ + and Роса utlize advanced scalar 
code generation techniques to optimize the 
18505 numeric scalar perfommonce.......... $1995 


тп 
PP$-860 postprocessing scheduler, tales 


VAST-Il Vectorzer speeds up vector codes 
100 to 300%. Includes a Ibray of 700 vector 
с рг 17 = sien ertt mV VER ose $1495 


Pentium/486 Workstation 
486-BX Workstations - a Mcrowoy Tower Б 
the idea solution to your 486/Pentium needs. 
They feature Industrial grade American power 
тт a heavy duty cooling and easy access. 


stations, file serves, and CAD/CAM stations, They 
were originally engineered to house i860 arrays, 
configured as NFS computational servers. Each 
system is customized with the OS of your choice, 
including SC UNX, O6/2, DOS and Windows. 
What differentiates Microway towers Is our ability 


= nl eos Call today for our 8X Catalogue. 
g. al чі tal aS 8. f il 3r а r | aS 
MSE-160 - Free Text Search Engine ISA card 


es 160 megabytes of data second. 
clack Text Retrieval software........ іші — $950 


+ 6 | ' 


JC CI 


IMSL Mic compiled and volidated ver- 
sion of the | mainframe libraries, availanle 
for 2 386/486 or 1860, ane ce 


NAG MARCIO compiled and validated 


Foundation х86/850......................... $1195/1995 
ке ТР ИТТІ. 51195/1995 
WORST е РТ, 52995/3995 


жез ear ERE et LATES hand coded i860 li- 
braries. DSP library does 1024 real FFT In 500 
Йй 


LAPACK and BLAS, sources 
JOO POO... еен | aser iti: 5295 


Research Park К Во; 
UK 81-541-546 


Circle 109 on Inquiry Card. 
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instructions and supported its own native 
assemblers and compilers? 

Linley Gwennap, editor in chief of the 
Microprocessor Report (Sebastopol, CA), 
thinks Intel might take this approach with 
the P7. “In this way, Intel will offer the per- 
formance of RISC while maintaining com- 
patibility,” he says. “Апа then, Intel might 
say to software developers, “Oh, by the way, 
if you recompile using the new Intel in- 
struction set, those applications would run 
really fast.’ And other applications not con- 
verted [that is, still compiled for the CISC 
instruction set] would still run pretty fast." 

Intel's Paceley says it isn't necessary 
to define a new RISC instruction set be- 
cause today's compilers already strive to 
target a subset of 80x86 instructions that 
require fewer clock cycles. Inter- 


architectures along paths that increasingly 
diverge from Intel's and from each other's, 
it becomes more and more difficult to en- 
sure that software will run exactly the same 
on everybody's chips. This burden is en- 
tirely borne by the chip vendors, of course; 
users and developers insist on absolute 
compatibility. Everyone admits the poten- 
tial problem and agrees on the answer: rig- 
orous compatibility testing that begins on 
simulators long before a new CPU is 
etched into silicon. 

All the CPU vendors verify their new 
designs with extensive test suites that in- 
clude real-world applications as well as 
special sequences of code that probe every 
known boundary condition. NexGen, as a 
newcomer, has more to prove, but the other 


companies have successfully navigated 
these waters for years. Everyone remem- 
bers what happened to the early system 
vendors whose PC clones were only 90 
percent compatible. 

Intel has no particular advantage here. 
Its processors are evolving in unforeseen 
directions, too, and must conform to the 
same software base. "Compatibility is de- 
fined by the software, not by the micro- 
architecture that existed yesterday," notes 
Peggy Herubin, director of applications 
engineering at Cyrix. 

Another software issue, more related to 
performance than compatibility, is opti- 
mized compilation. This is one spin-off of 
RISC that 80x86 vendors would rather not 
deal with. RISC architects realized years 
ago they could reap even more per- 
formance if compilers were in tune 


estingly, AMD's Johnson pre- ————— M шш шшщщ ШШ) 


dicted this would happen three 
years ago іп an appendix to his 
book on superscalar RISC design: 


"It should be possible to define a | E | 


core set of [CISC] instructions 


that have at least some RISC-like | 


qualities," Johnson wrote. *Once 


the data paths have been designed | | 


to execute these instructions in a 


single cycle, we are close to being | 


able to apply the [superscalar 


RISC] techniques we have studied 


in this book." 

Paceley hints that Intel will take 
another step in this direction by 
streamlining the instruction de- 
coder in the P6. “Our architects 
know a lot about how to decode 
80x86 instructions," he says. 
"They can figure out how to rip 
what would be this instruction de- 
coder in a RISC machine and in- 
tegrate it with the 80x86 decoder. 
Yeah, there's going to be a little 
microcode ROM off to the side to 
handle some strange cases, but by 


) ы іп а coprocessor ach ae Беті 


with the chip’s microarchitecture, 


ı especially in superscalar designs. 
4 Superscalar pipelines typically 
22:27 impose restrictions on the types 
d ane (us um of instructions they can process 


COMIS m simultaneously. Careful instruc- 


di: could run 80x86 N toant oe den] a sexi T de- 
‘Similar ar to Nex Geta, father than Ше wastem] method 
à iding 80x86 


n into RIS "sc C86, "however it would convert 80х86 into native 


“IBM Мы: this technolog: 
It’ 5, called. the IST (Instruction-S« "ls 
advanced code-analysis and: caehir 12 techniques. to: con- 
vert 80x86 code into RISC code (see “Emu 


Secret Weapon,” ‘April BYTE). Implementing the IST in in 
hardware could yield big performance: Bains and render the 
emulation so transparent that: ck users would nista 

for a native SURE 


and large, anything that they're sigalg HU S OT 


doing inside, we can do inside." 
Whether Intel codifies a subset 


of RISC-like instructions or prof- | 


fers a whole new instruction set, 


this trend strikes at the very heart | 


of the remaining differences be- 


tween RISC and CISC. To the | = 


extent that designers can mini- 
mize the decoding overhead and 


keep it transparent to the soft- | 


ware, either approach could open 
broad new avenues for future 
80x86 evolution. 


Dangers of Divergence 
As IBM, NexGen, Cyrix, and 
AMD keep pushing their micro- 
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haps шека the chip fum ad 13) if Tate s sues IBM 
over the technology and wins an: ‘Injunction, sales öf 
motherboards with the empty socket could continue, and 
IBM wouldn't have to pull the CPU itself off the market. 

Intel acknowledges hat this approach to emulation 


X erformance but: adds that it 
might backfite on IBM dE the “performance 15 too good. 
Software developers might regard the’ PowerPC as just 
another 80x86-compatible chip and stop writing native 
PowerPC software. But one software: ‘developer dismissed 
this notion: “Even if we can geta 10 percent difference by 
going native, we'll go native,” said Dennis Moore, direc- 
tor of product marketing at Oracle: (Redwood Shores, CA). 
IF IBM decides to introduce à chip like the PowerPC 615, 
it's Sele to hit the: market sometime іш n mid-1995. 


Т tion-ordering can maximize a ріре- 
| line's throughput. 


For instance, the Pentium's twin 
pipes can work concurrently only 


‚ on simple instructions. Typically, 


these are nonmicrocoded instruc- 
tions requiring only one clock cy- 
cle. A smart compiler that strings a 
number of these instructions to- 
gether while minimizing depen- 
dencies will generate up to 30 per- 


| cent faster-running code. Intel 


recognized this when designing the 
Pentium and spent two years cre- 
ating optimized code generators 


| for license to vendors. 


ted АЛ 
o with th o ше 22. for this: п it 5 

would mir yerPC die: 51: " market leader, theoretically enjoys 
* an advantage, because the smaller 
; companies have virtually no influ- 


Software developers will not re- 
compile their programs for every 
new 80x86 variant. Intel, as the 


ence over developers. 
The competitors don't see this 


| asa problem. First, they point out 
| that even a year after introduction, 
‚ almost nobody optimizes their soft- 


ware for the Pentium. Indeed, even 
though it has been nine years since 


Intel introduced the 32-bit 386, 


almost all PC applications are still 
compiled to 16-bit code. Most 
DOS programs, such as Lotus 
1-2-3 release 2.x and WordPerfect 


5.11 Plus, are compiled for the first- 


generation 8086, because millions 


| of XT-class machines are still in 
. use. Some DOS programs, such as 
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80x86 Evolution: Performance 


—@— Maximum MIPS 


0.33-0.75 


- Pentium 
April 1989 March 1993 


80x86 Evolution: Transistor Density 


8086 286 486 
June 1978 Feb.1982 Oct. 1985 


LN 
Ld —{}— MIPS al introduction Е 


Since its introduction, the performance of 
the 80x86 architecture has scaled at a re- 
markably steady pace. The first 8085 was 
clocked at 5 MHz and executed about 
330,000 instructions per second. The cur- 
rent top-of-the-line 80x86 is the new 100- 
MHz Pentium PS4C, which is benchmarked 
at 166.3 MIPS. On the chart, the lower line 
measures performance of the fastest avail- 
able 80x86 processor ai introduction. The 
upper line shows the maximum available 
performance for cach intel generation. 


Pentium P54C 
March 1994 


Higher performance requires more logic cir- 
сийгу, and this is reflected in the steadily ris- 
ing transistor densities of 80x86 proces- 
sors. While the number of transistors per 
chip has increased more than 100 times 
over the past 16 years, performance has in- 
creased more than 500 times. (Note: The 
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Lotus 1-2-3 release 3.x and WordPerfect 
6.0, are compiled for the 286. Some Win- 
dows programs are compiled for the 386. 
This probably won’t change until Micro- 
soft releases a 32-bit version of Windows, 
Intel sells more Pentiums, and developers 
overhaul their software. 

In any case, developers favor a blended 
approach to optimization that is not closely 
tied to the Pentium’s specific microarchi- 
tecture. In fact, it yields some gains on the 
486 and 386 as well. “That kind of re- 
compile is something that any superscalar 
architecture can take advantage of, so it 
doesn't hurt us at all,” says AMD's Dutton. 

More specific optimizations are possible 
but unlikely, It wouldn’t even serve In- 
tel’s interests, because the P6 and P7 will 
have different microarchitectures than the 
Pentium. “Most of the compiler writers 
are doing generic optimizations,” says 
Cyrix’s Herubin. “Obviously, they don’t 
want their compilers to only perform well 
on the Pentium. They want to perform well 
on the whole line of 80x86.” 


Benefits of Divergence 

Although diverging microarchitectures 
pose some dangers, the reasons for pursu- 
ing them are simply too strong to ignore. 
First, the engineers need all the maneu- 
vering room they can get for new designs 
that will boost performance. But also, the 
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latest Р54С Pentiums have 3.3 million tran- 
sistors due to additional integrated power 
management functions and an interrupt con- 
troller.) 


"Pentium P54C 
March 1994 


chip vendors need some way to differen- 
tiate their products. Paradoxically, their 
main selling point is that their chips are 
so compatible that users shouldn't notice 
any difference. 

In the past, Intel's competitors have 
sought to distinguish themselves in three 
main ways: lower prices; continued pro- 
duction of chips that Intel is phasing out in 
favor of the next generation; and exploit- 
ing market niches that Intel ignores. For 
instance, when Intel shifted the bulk of its 
production from the 386 to the 486, there 
was still healthy demand for 386 chips. 
AMD and Cyrix did not have their 486 
processors ready any way, so they cleaned 
up after Intel by shipping huge volumes 
of the 386. Intel was willing to forsake the 
386 at that point because prices had 
dropped very low and the 486 was more 
profitable. It will be interesting to see if 
AMD and Cyrix continue this strategy now 
that they're trying to leapfrog Intel's tech- 
nology. Like Intel, they may find it more 
worthwhile to devote their expensive 
foundry capacity to leading-edge products. 

Filling market niches is another tradi- 
tional strategy of Intel’s rivals. For example, 
Intel’s fastest 386 is clocked at 33 MHz; 
AMD makes a 40-MHz chip. The fastest 
486 was Intel's clock-doubled 33- and 66- 
MHz DX2 until IBM introduced its clock- 
tripled Blue Lightning 33/100. Intel offered 


no direct upgrade path from the 386 to the 
486; Cyrix makes a 386/486 hybrid that's 
pin-compatible with 386 sockets. 

But Intel has caught on to this strategy. 
Over the past two years, it has introduced 
a much wider variety of 80x86 chips and is 
paying closer attention to holes in its prod- 
uct line. For instance, the recently shipped 
100-MHz IntelDX4 neatly fills a perfor- 
mance gap between the 66-MHz 486DX2 
and the 60-MHz Pentium. And Intel plans 
to offer a direct upgrade path from the 486 
to the Pentium via the Pentium OverDrive 
Processor (code-named P24T), for which 
sockets already exist on many PC mother- 
boards. 

NexGen is boldly attempting to differ- 
entiate its Nx586 by offering the FPU as 
an optional coprocessor. This is an inter- 
esting experiment in reality engineering 
versus marketing hype, because NexGen 
must overcome a broad public perception 
that FPUs significantly improve the per- 
formance of spreadsheet programs and 
screen graphics. Everyone from Intel to the 
software developers agrees that floating- 
point performance is relatively unimpor- 
tant for almost all PC applications, but 
many users simply won't buy a machine 
without an FPU. 

NexGen's separate FPU notwithstand- 
ing, higher integration is a likely path to- 
ward future product differentiation. For 
instance, the Nx586 is the first 80x86 to in- 
tegrate a level 2 cache controller, allowing 
the use of less-expensive SRAM (static 
RAM), while preserving high-speed ac- 
cess. The new 90- and 100-MHz Pentiums 
integrate an APIC (Advanced Program- 
mable Interrupt Controller) for multipro- 
cessing. DEC's Alpha 21066, although not 
an 80x86-compatible CPU, integrates a 
PCI (Personal Component Interconnect) 
controller and some video-control func- 
tions—a logical possibility for an 80x86. 
There's even serious speculation about in- 
tegrating a DSP (digital signal processor) 
on an 80x86, perhaps with some hardware 
support for Microsoft's new DSP manager. 

The inescapable conclusion is that the 
80x86, ancient though it may be, is far 
from a dead architecture. It still attracts 
more engineering resources than any other 
CPU architecture that ever existed, and 
it's evolving in more lively directions than 
ever. In all likelihood, the 80x86 will con- 
tinue to flourish until another architecture 
offers a wide enough price/performance 
margin to convince most users that it’s 
time for a change. Ш 


Tom R. Halfhill is a BYTE senior news editor 
based in San Mateo, California. You can reach 
him on the Internet or BIX at thalfhili@ bix.com. 
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CompuServe like to OYE you 
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to our information highway. 
Complete with visitor centers, popping malls, 


town squares, and other world travelers. 


You've probably been hearing a lot about the information 
highway lately. But before you take your next trip, 
maybe you should make sure the highway you're on is a 
superhighway. Like CompuServe. 

CompuServe has nearly 2,000 places for you to 
go, things for you to see, and fun for you to have. You can 
turn in to one of our many forums where nearly every 
hardware and software vendor is represented, along with 
almost every shade of political opinion. Our Electronic 
Mall” is filled with the newest merchandise, and our CB 
Simulator and Electronic Convention Center let you just 
stop by and chat. 

Other services range from renowned reference 
databases to timely financial data and thousands of freeware 
and shareware programs. 


Plus, CompuServe has over a million and a half 


members worldwide. So, you're bound to find plenty 
who will share your interests, be able to offer advice, 
or just become fast friends. 

For only $8.95 a month, you can get unlimited 
connect time — day or night — to a full package of more 
than 50 basic services. That includes news, stock quotes, 
travel arrangements, movie and restaurant reviews, 

60 E-mail messages a month, and more. Plus, a whole 
universe of other services is available at nominal 
additional charges. 

So, get on the fast track. For more information 
or to order, see your computer dealer or call 
1 800 848-8199. And take our information highway 
straight into the next century. 

$9] CompuServe’ 


The information service you won't outgrow," 
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OFTWARE GOES GLOBAL 


It’s a brave new world for software development out there today—in fact, it’s the whole world, 
producing and purchasing software 


RUSSELL KAY 


marily an American thing: Most of it 
has been created and sold here, and 
here is where its future lies. Wanna bet? 

The fact is, software today is a global af- 
fair, By some estimates, over 150 million 
computers are scattered around the world, 
and at least a third of these are located out- 
side the U.S. All these computers, includ- 
ing those overseas, need software; this is a 
huge need that someone is going to fill, 
and it’s a market that major software de- 
velopers cannot afford to ignore. So it’s 
hardly surprising that U.S. software de- 
velopers are scrambling for a piece of the 
international pie. 

At the same time, foreign software de- 
velopers are having an increasing impact on 
the U.S. market. As a BYTE reader, it’s a 
safe bet that you use many software prod- 
ucts. It’s likely that some of those prod- 
ucts originate from a foreign source or that 
they incorporate significant code or tech- 
nology that overseas developers created. 

International sales make up more than 
half of the revenues for the top 100 U.S. 
software companies, according to the SPA 
(Software Publishers Association). Mi- 
crosoft, for example, reported that in 1992, 
over half—55 percent—of its $3.2 billion 
revenues were earned outside the U.S. The 
SPA recently reported that in western Eu- 
rope alone, 1993 sales of PC applications 
software amounted to $1.8 billion. While 
this represents an 11 percent growth in mon- 
etary value over 1992, it also represents a re- 
markable 75 percent growth in the number 
of units sold (see the figure “Sales of Ap- 
plications Software in Europe"). 


) (5 easy to think of software as pri- 


The Cross-Cultural Blues 

If you’re developing software, you’re fa- 
miliar with having to design or implement 
for multiple hardware platforms and dif- 


ferent operating systems. Now you’re go- 
ing to have to add yet a few more vari- 
ables into the development mix. If you 
have any interest at all in the overseas mar- 
kets—and you should—you need to con- 
sider how to modify your products to suit 
those foreign markets. As L. Chris Miller 
explains in “Transborder Tips and Traps,” 
just taking care of the “mechanical” and 
top-level language differences is no simple 
task. Combine this with cultural differ- 
ences (see “Crossing the Cultural Bound- 
ary”), and you begin to realize just how 
complex an undertaking it is to make soft- 
ware appealing and usable across interna- 
tional boundaries. 


Programmers Here, There, and Everywhere 
Yet marketing packaged software is only 
part of the story. Increasingly, program- 
mers outside the country are developing 
software—even for U.S. companies. At 
the moment, there are two primary off- 
shore sources for programming talent. One 
is Southeast Asia, including India, Singa- 
pore, and the Philippines in particular. All 
have relatively large numbers of skilled 
programmers available at wage levels that 
seriously undercut the American norms. 
In “Developing Software Overseas,” Ed- 
ward Yourdon describes the ways that for- 
eign software developers are gaining a 
foothold in the American market and are 
competing successfully against the inter- 
national software giants in their home 
countries. 

Another important source for foreign 
programming is the countries of eastern 
Europe and the former Soviet Union. Rus- 
sia, for example, has a pool of talent that, 
according to industry-observer Yourdon, is 
the equal of anything we can produce in 
the West. These folks are reportedly over- 
joyed to work for $200 to $300 per month, 
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and they bring valuable contributions to 
the table. We ignore these programmers 
at our own peril. 

Perhaps because the Russians were cut 
off from Western markets and practices 
for so long, perhaps because they have 
generally had to work on underpowered 
(by U.S. standards) equipment, or perhaps 
because they have a special talent for puz- 
zle-thinking, Russian programmers seem to 
bring new insights and nontraditional ways 
of thinking to programming problems and 
models. 

One small caveat may be in order. Amer- 
icans shouldn't forget that a significant 
fraction of the world's computer viruses 
originated in eastern Europe, primarily 
Bulgaria and Russia. According to Ves- 
selin Bontchev, a native Bulgarian and 
antivirus researcher at the University of 
Hamburg, Germany, these viruses were 
primarily the product of underemployed 
and undervalued programmers who found 
virus writing an interesting and amusing 
way to get back at the authorities. Let's 
hope that is behind them... and us. 


What's Ahead? 

Given the growing importance of the in- 
ternational market, you can expect to see 
publishers and developers place added em- 
phasis on adapting their products—par- 
ticularly new products that can start from 
a clean design and coding slate—to mul- 
tiple languages and use in foreign coun- 
tries. 

So there's a lot at stake and a great deal 
to consider when you think about software 
as a global resource. The rest of this state- 
of-the-art section examines some of those 
considerations, discussing just what the 
internationalization of software means to 
the end user, to the software designer and 
coder, and to the marketer and publisher. ІШ 


Russell Kay is a BYTE technical editor experi- 
enced in border crossings by virtue of having 
grown up on the Canada-U.S. border and later 
serving as a Peace Corps volunteer in Brazil. You 
can reach him on the Internet or BIX as russellk@ 
bix.com. 
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HARDWARE 


Move forward 


Why Back Up? 


with BEST for just $133! 


Ge your power protection sales off 
to a rousing start, with BEST new 

low-cost, high quality Patriot® models. 
BEST's new Patriot models surpass 

АРС5 Back-UPS® in all important 

categories. That's because we designed 
the new Patriot series to provide highly 
reliable power protection, with the best 
price/performance in its class. It means 
happier customers now, and more sales 


potential in the future. If you're selling computers today, you know your customers 
need power protection. Here are some of the ways the new Patriot models 


outperform APC's Back-UPS® line: 


• BEST's new Patriot 250VA model lets you offer customers up to 70 percent 


longer runtime. 


• [n multiple-blackout situations, the Patriot 250УА model's runtime is more 
than 150 percent longer than the comparable Back-UPS* model. 
• The Patriot series is UL 1449 rated, which means it's a high-quality surge 


suppressor. 


There are more reasons to do business with BEST. For one thing, BEST was 
named the leading manufacturer of network UPS products for the second 
consecutive year by its own resellers. This 1994 Reseller Survey conducted by 
VARBusiness magazine shows BEST ranks first in reliability, overall quality, and 


TN 
ase | 


600VA list price 


UL-Certified surge suppression? 
(AH models up to 850VA)* 


customers." 


| technical support. In fact, BEST won 12 
` of the 14 survey categories. And if you 
. sell power protection products for more 


than small LANs or individual PCs, BEST 
has a full product line up to 18 KVA. 
You can start buying the new 


_ Patriot models today. Call for more 


information about selling the BEST 


d power protection on the market! 


“We fully appreciate the personal commitment BEST bas made to its resellers and 


Karen Dieffenthaller, Electrotech 


41/5 wonderful to see a company and management who care and are really interested 


in the reseller and customer.” 


р Tech Data 


1-900-237-8931 


ж, 
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DISTRIBUTED BY 


1-.929-MÜI Bi Et 


"Two-hour 
(170 warts), two-hour recharge, second Бәсітк, then runtime measared. 


Patriot and Power Partner? are trademarks of Вся Power Technology, Inc. 


Rex Ennis, Blackstone Electric, Inc. 


ABESE 


Your Quality Power Partner™ 


Best Power Technology, Inc, 
P.O. Box 280 Necedah, WI 54646 
800-356-5794, ext. 6071 
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State of the Art 


TRANSBORDER FIPS AND TRAPS 


Creating or retrofitting software for another country requires attention to myriad technical details 


involving language, translation, and interface 


L. CHRIS MILLER 


DAVID TEICH © 1094 


here is no doubt that the U.S. domi- 

nates the world’s software produc- 
tion—75 percent of currently installed 
packaged software worldwide is produced 
in the U.S. International sales make up 
half the revenues for the top 100 U.S. soft- 
ware companies. 

International sales were responsible for 
55 percent of Microsoft's $3.2 billion in 
revenues for fiscal year 1992. Ken Fowles, 
manager of global evangelism at Micro- 
soft, reports that there is huge growth po- 
tential outside the U.S. for all Windows 
products. "Windows presently ships in 27. 
languages. All versions except Japanese 
will run using the U.S. version of DOS," he 
says. The Japanese version of Windows 
requires the Japanese version of DOS to 
support special hardware issues and in- 
compatibilities specific to Japan. 

The international software market is a 
multibillion dollar opportunity. The Soft- 
ware Publishers Association of Washing- 
ton, D.C., reports that the four largest in- 
ternational markets for U.S. publishers are 
the U.K. and Ireland, Germany and Aus- 
tria, France, and Japan. The U.S. has a 90 
percent share of the U.K.'s $1.5 billion 
software market. 


Definitions 

Despite the continuing presence of Amer- 
ican English versions of software prod- 
ucts throughout the world, U.S. software 
publishers are responding to increasing in- 
ternational demand for software adapted 
for specific locales. The adaptation pro- 
cess is called localization, which is often 
abbreviated as //0л, because there are 10 
letters between the letter / and the letter 7 
in the word localization. 

It takes a great deal of work to localize 
or retrofit a software package that was de- 
signed in American English to suit the re- 
quirements of another culture, language, 
or market. Some of the tasks involved in 


JUNE 1994 BYTE өз 


Serra ud: Transborder Tips and Traps 


localizing software include making code 
compatible with different formatting con- 
ventions; supporting local character sets; 
supporting local software and hardware; 
translating the interface (1.e., all screen dis- 
plays visible to the end user, such as dialog 
boxes, prompts, menus, and error mes- 
sages); translating all documentation (e.g., 
user manuals and warranty information); 
translating promotional literature, ad cam- 
paigns, and slogans; translating filenames; 
providing local customer service; and pro- 
tecting product names and copyrights. 

Localizing or retrofitting a product for 
another locale usually involves reengi- 
neering much of the underlying code. This 
is because software is not a static entity; it 
must act on data in accordance with the 
rules or conventions of a given locale. 
Reengineering the code for each locale is 
time-consuming and expensive. 

Software companies are beginning to 
realize that tremendous savings and in- 
creased revenues are possible if the soft- 
ware is initially designed with features and 
code that are prepared to accept interna- 
tional conventions, foreign data, and for- 
mat processing. Designing software that 
can provide the necessary support for the 
languages of the intended markets is called 
internationalization. Building interna- 
tionalization (abbreviated as i/8n) into a 
product minimizes or eliminates the need 
for engineering revisions and greatly sim- 
plifies the localization process. 

Internationalization also reduces the 
time lags inherent in localizing software 
for multiple markets. Software develop- 
ers have become sensitive to the issue of si- 
multaneous release. Quark of Denver, Col- 
orado, recently delayed the shipping date 
for its QuarkXPress 3.3 desktop publishing 
program to avoid compatibility problems 
for end users transferring files from U.S. 
companies to overseas offices. Multina- 
tional companies sharing files can appre- 
ciate this gesture. Another advantage to 
the simultaneous release of software in 
world markets is that it allows coordinated 
marketing campaigns. 


Internationalization Approaches 

Software developers generally use one of 
three approaches to isolate and protect the 
core algorithms: 


Compile-Time Internationalization. Pro- 
grammers change the files that contain thc 
source code and algorithms. 

Link-Time Internationalization. Program- 
mers extract all the text strings, along with 
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Levels of Internationalization 


In his book Solaris Imternationalization 
Guide: Global Product Design (Prentice- 
Hall, 1992), author Bill Tuthill character- 
izes software according to its level of in- 
ternationalization on the following scale: 


Level 1—Software with texts and code 
sets that are adaptable internationally or 
are considered “Sbit clean" and that sup- 
port the Latin-1 code set. 


Level 2—Software with formatting and 
collation methods that are locale-sensi- 
tive, Includes sorting order for alphabets 
and formats for date, time, and so on. 


Level 3—Software that allows easy trans- 
lation of user-visible text, usually by plac- 

ing such text into a separate file from the 

executable code. | 


Level 4—Software that supports East | 
Asian languages, which frequently require 
multibyte code sets. 


algorithms that are dependent on language 
or culture, from the program code. 
Run-Time Internationalization. End users 
select locale. The software contains text 
files for more than one locale. 


One interesting example of this last ap- 
proach is embodied in Compaq Comput- 
er's Presario line of computers. The first 
time you boot up one of these systems, it 
asks you to choose the language you want 
to work in. However, if you inadvertently 
select the wrong one, you may be in trou- 
ble: The system automatically erases all 
supporting files for other languages. These 
files are the normal MS-DOS and Win- 
dows language-support files and could be 
easily restored from the distribution flop- 
py disks, but Compaq doesn't supply the 
floppy disks with the machines. 


Alphabet/Character Encoding and Unicode 
Every language has its own alphabet or 
script; thus, alphabet or character encoding 
is fundamental to internationalizing soft- 
ware. Early computer standards for alpha- 
bet or script encoding made no provision 
for all the written languages of the world. 
Since computers manipulate numbers, text 
must be represented to the computer as a 
series of numbers, each number corre- 
sponding to a graphical representation of a 
character or glyph. 

The most common coded character set is 
the ASCII 7-bit code set. ASCII supports 
128 characters—52 uppercase and lower- 
case letters in the Roman alphabet and 10 


numbers, as well as symbols, punctuation, 
a limited number of accents, and control 
codes. ASCII, one of the first code sets in- 
vented, was designed to support Ameri- 
can English. Other coded character sets 
were created to support other languages. 

Extended ASCII includes accented vow- 
els like а and special characters such as 
the German £. Windows uses a superset 
of the ANSI character set, essentially ISO 
8859/x plus additional characters. The 
Latin-1 code set uses 8 bits (1 byte) to rep- 
resent a character, which allows the rep- 
resentation of 256 characters. 

Non-Roman languages with more than 
256 characters use doublebyte, multibyte, 
or wide character sets. A doublebyte char- 
acter uses 16 bits. A multibyte character set 
can mix single- and multibyte characters. 
A wide character set typically contains 16- 
or 32-bit characters. 

Code sets differ across operating sys- 
tems and language scripts. The best-known 
attempt to consolidate code sets is the Uni- 
code standard. This character code stan- 
dard, capable of encoding all known writ- 
ten languages, is being touted as the answer 
to efficient data portability among plat- 
forms. The Unicode Consortium, a non- 
profit organization in Mountain View, Cal- 
ifornia, was founded in 1991 to develop 
and promote the use of the Unicode stan- 
dard. Charter members include Apple, Xe- 
rox, IBM, Microsoft, Sun Microsystems, 
and Novell. The ISO, based in Geneva, 
Switzerland, approved Unicode in June 
1992 as the international character-encod- 
ing standard (ISO 10646). 

Unicode is a 16-bit code set that can 
produce more than 65,536 characters. Of 
these, 34,168 places are defined for most 
characters used in writing systems, about 
6300 places are reserved for software and 
hardware developers to assign their own 
characters and symbols, and 25,000 places 
are available for expansion. With Unicode, 
each character is allocated a unique 16-bit 
value or number. Each 16-bit number is 
called a code point. 

Using the Unicode standard eliminates 
the need for complex modes or escape 
codes to specify modified characters or 
special cases. Another advantage is that 
Unicode has built-in special control char- 
acters for handling changes in text direction 
within a single line of text. 

The increasing list of software products 
implementing Unicode is promising. Yet 
the cost of converting preexisting software 
to Unicode-compliant status is still pro- 
hibitive for several software developers. 

continued 


STATISTICA/w™ (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures ш Complete Windows 3.1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support = Unlimited numbers of data-, results-, and graph-windows 
ш Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways ш 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis; clus- 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability, survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more m Manuals with comprehen- 
sive introductions to each procedure and examples m Hypertext- 
based Stats Advisor expert system m Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) m Batch command 
language and macros also supported, “turn-key system" options 8 
All output displayed in Scrollsheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) m Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) m Megafile Manager with up to 32,000 variables (8 Mb) 
per record m Unlimited size of files; extended (“quadruple”) preci- 
sion; unmatched speed m Exchanges data and graphs with other ap- 
plications via DDE or an extensive selection of file import/export fa- 
cilities ш Hundreds of types of graphs, including categorized multi- 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs m Facilities to custom design new graphs and add 
them permanently to menu m On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw ш 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay- 
ered compressions, marked subsets m Price $995. 


Quick STATISTICA/w™ (for Windows) А comprehen- 
sive selection of basic statistics and the full graphics capabilities of 
STATISTICA/v m Price $495. 


5ТАТІ5ТІСА/о08” (for DOS) A STATISTICA/w-compat- 
ible data analysis system в Price $795. 


Quick STATISTICA/bos" (for DOS) A subset of STA- 
TISTICA/Dos statistics and graphics m Price $295. 


Domestic sh/h $10 per product; 14-day money back guarantee. 
Circle 131 on Inquiry Card. 


^ StatSoft 


2325 E. 13th St. * Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 


Overseas Offices: Statsoft of Euro (Hamburg, FRG), ph: 040/ 
4200347, lax: 040/4911310; StatSoft UK (London, UK), : 0462/482822, 
fax: 0462/482855; StatSoft Pacific (Melbourne, Austr ia), 03) 663 
6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 
land: MAB Julsing, 
Japan (Macintosh): Three's Company, Inc., 03-3770- 


905-849-0737, fax: 905-849-0918. Available From: CORPORATE SOFTWARE and other Authorized ed Representatives Wi 
071-230410; France: Version US 9) 40530913; Sweden: AkademiData 018-240035; Hu 
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STATISTICA/Mac™ (for Macintosh) А STATISTICA/w-compatible, 
comprehensive data analysis and graphics system designed for the Macintosh @ 
Large selection of statistical methods fully integrated with presentation-quality 
graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) @ Unlimited size of files 8 Full support for System 
7, incl. “Publish and Subscribe" m Price $695. 


Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS- 
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 
pabilities of STATISTICA/Msc ІШ Price $395. 
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orkdwide: Hol- 
ngary: Dagent КА Lead Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500; 


600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-11 


StatSoh, STATISTICA/W, Quick STATISTICA/W, STATISTICA/Mac, Quick STATISTICA Mac, STATISTICA/DOS, Quick STATISTICA DOG, and Scrolisheet are tradermaria of StitSolt, Inc. 
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Observing the Conventions 


Жазса» variety of typo- 
graphic and local-usage dif- 
ferences have to do with the way people 
in different parts of the world use and 
express numbers, dates, quan- ! 
tities, symbols, and punc- | 
tuation. The following short 
list shows some of the impor- | 
tant conventions and format 
differences that you should be - 
aware of: 


Dates. May 12, 1959, would be written as 
5/12/59 in the U.K., 12/5/59 in Denmark, 
and 1959-05-12 in Sweden. 


Calendars. Most countries use the familiar 
Gregorian calendar. Israel uses the Gre- 
gorian and Hebrew calendars, while Arab 
countries use the Gregorian and Islamic 
calendars. In Japan, years can be counted 
by the Gregorian calendar or by the Jap- 
ancse imperial era. Conversion options 
are included in localized software. 


Time. A time denoted as 8:32 p.m. in the 
U.S. would be 20:32 in Canada, 20,32,00 
in Switzerland, 20.32 Uhr in Germany, 
and KI 20.32 in Norway. 


Numbers and Number Symbols. The U.S. uses a 
decimal point and separates thousands 
with a comma. Other countries use a dec- 
imal comma and a period, apostrophe, or 
blank space for the thousands separator. 
Thus 3,912.45 can become 3.912,45 or 
3 912,45. Words used to express numer- 
ical quantities can have different mean- 
ings, too: A billion refers to a 1 followed 
by nine zeros in the U.S., while in Latin 
America and Europe, it refers to a 1 fol- 
lowed by 12 zeros. Therefore, a BBC an- 
nouncer says “one-thousand-million dol- 
lars” where an American would say “one 
billion dollars." In Japan, software should 
support kanji, katakana, and Marusuuji 
(i.e., numbers in a circle), as well as the 
usual Arabic numerals. 


Counting Currency. U.S. currency written as 

$2,456.78 is 2.456,78 DM in Germany 

and 2.456$78Esc. in Portugal. Also, don't 

forget the special characters needed for 

: currency, such as the British pound 
(£) and the Japanese yen (X). 


Measurement Scales. Outside the 
U.S.—even just over the Canadi- 
an border—most countries use the 
metric system. Distances are ex- 
pressed in kilometers instead of miles 
and in centimeters instead of inches. 


Temperature. As with other metric-system 
units, references to temperature in most of 
the world are expressed in degrees Cel- 
sius, not Fahrenheit. 


Paper Sizes. U.S. paper standards are letter, 
legal, and ledger. Almost everywhere else, 
the standards аге АЗ, А4, and А5. Japa- 
nese paper sizes are JIS-B4 and JIS-B5. 


Address Format. Americans generally place 
the house number before the street name. 
Most Latin Americans and Europeans 
write the street name first. 


Punctuation. In Greek, interrogation is ex- 
pressed not by our American English 
question mark but by what looks like our 
semicolon (;). Other punctuation marks 
include į and ; in Spanish and « » for 
quotation marks in Greek and French. 


Colors. Americans automatically associate 
red with “stop” and green with “go”; the 
Chinese do not. 


Translation of Icons. Images do not always 
translate the way you expect. Apple's 
Trashcan icon, for example, looked like 
a postal box to British Macintosh users. 
Religious icons and hand gestures should 
be avoided, as they may have culturally 
insensitive meanings in a number of 
countries. If you use book icons, be sure 
they open in the proper direction for the 
target market. 


Another problem area is program size—if 
every stored character is 2 bytes long, the 
software may require a significant amount 
of additional memory just to run. Thus, 
for a variety of reasons, it will be some 
time before international character encod- 
ing is standardized across platforms. 
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The Input Problem 

So the software can deal with different 
character sets. But how do you get them 
into the computer? Keyboard drivers and 
mapping tables for a variety of code sets 
can contend with European and Asian lan- 
guages. For example, French keyboards 


use an AZERTY keyboard rather than the 
QWERTY layout (the French just switched 
Q and W with A and Z). 

Asian languages present the biggest 
challenge: entering non-Roman charac- 
ters. The People's Republic of China's 
Hanzi ideographic script has over 7000 
commonly used characters. (An ideo- 
graphic character script uses pictures or 
symbols to depict a thing or an idea.) Tai- 
wan's standards require 13,000 characters. 
The Windows 3.1 version for Taiwan sup- 
ports six different input methods: 


• Chang Jei—based оп a public domain 
input method. Chinese characters are 
separated into two or more parts, or rad- 
icals. À radical is a part of a Chinese 
character that you can use to index the 
character; a character may contain more 
than one radical, but you can use only 
one of these as the indexing radical. 
These radicals are assigned to the key- 
board letters a through w and y. The let- 
ter x is reserved for complex radicals, 
and z is used for selecting a duplicate 
word. Up to five keystrokes may be nec- 
essary to generate a single Chinese char- 
acter. 


Phonetic—based on a phonetic alphabet 
(four different keyboard layouts are 
used). The keyboard includes 37 sym- 
bols representing consonants and semi- 
vowels and five for audible tones. 


Quick/simplified—a variation on the 
Chang Jei method. 


Internal code—based on the Big-5 inter- 
nal code, which is an unofficial code 
page used in Taiwan that contains about 
13,000 characters; this is enough for 
everyday business use but omits many 
classical Chinese characters. 
DA-YI—uses 40 defined basic radicals 
for character composition. This is cur- 
rently the fastest input method found in 
Taiwan. 


Array—10 defined basic keystrokes 
(numbered 0 through 9). The keyboard is 
used as a matrix, and the number of ba- 
sic keystrokes is the index of the matrix. 
Each Array radical on the keyboard is 
determined by the first stroke and the 
last stroke of the radical (i.e., the row in- 
dex and the column index determine the 
radical on the matrix of the keyboard). 


Software for Japan must support three 
distinct writing scripts. Text typically con- 
tains an average of 55 percent hiragana, 
35 percent kanji, and 10 percent katakana. 


continued 


THE WINDS are whipping into a frenzy 
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Circle 148 on Inquiry Card. 


SAGAGA Transborder Tips and Traps 


Hiragana uses 46 Japanese symbols (cur- 
sive script rather than block letter form) 
to represent all sound combinations. Kan- 
Ji refers to more than 7000 Japanese ideo- 
graphs based on Chinese characters. You 
can select one of two popular methods for 
inputting kanji characters: You can enter 
the hexadecimal representation corre- 
sponding to the character, or you can use a 
katakana-to-kanji conversion. If you type 
the phonetic spelling of the character, then 
the phonetic string is translated into the 
most-likely kanji character. A good con- 
verter should select the right choice about 
80 percent of the time. When the transla- 
tion is incorrect, you’re presented with 
phonetically similar ideographs to select 
from. Katakana consists of 64 phonetic 
script characters and punctuation, used 
typically for foreign words. (Note: Hira- 
gana and katakana together are often re- 
ferred to as kana.) In addition, Arabic nu- 
merals and Roman letters are occasionally 
used in Japan for phonetic spelling of for- 
eign words (these are called romaji). 

A “real” Japanese keyboard commonly 
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has 106 keys (versus 101 for typical U.S. 
keyboards). The extra keys are for tog- 
gling the Windows Input Method Editor, 
katakana-kanji conversion, and so on. On 
a U.S. keyboard, these functions are ac- 
cessed by other key combinations. 

Keyboard entry for Asian languages is 
understandably slow and tedious. Pen tech- 
nology and handwriting recognition are 
being explored as possible solutions. There 
are already six pen-based Chinese char- 
acter-recognition input devices available 
for Chinese Windows. Yet some ideo- 
graphic characters are quite elaborate and 
require 12 pen strokes. Penkey (Orem, UT) 
sells a trainable print- and cursive-recog- 
nition system called Savant 2.0 that can 
handle many languages if the fonts are 
provided. Fonts for ANSI/Latin-1 lan- 
guages and Japanese katakana and kanji 
come standard. The Savant 2.0 universal 
handwriting-recognition system includes 
built-in Unicode, JIS (Japan Industrial 
Standard), and ASCII switching. 

In the future, voice-recognition tech- 
nology will probably solve the laborious 


йг! 


ИЛ Sus 


iuis Liss 


task of entering Asian languages via a key- 
board. Dialects such as Mandarin (with 37 
basic sounds, each with four possible in- 
flections) are distinctly and carefully pro- 
nounced. Voice-recognition software is 
already dealing with intonation, pitch, in- 
flection, stress, and pauses. The end user 
can modify pronunciation rules and ex- 
ception dictionaries. 


Fonts 

Arabic is a calligraphic cursive script with 
28 alphabetics, 10 numerals, and several 
special alphanumeric characters. Each Ara- 
bic letter has up to four possible shapes 
based on its position in a word: isolate, ini- 
tial, medial, and final (i.e., alone, first, mid- 
dle, and last). The software is expected to 
analyze the letter’s position in a word and 
change the letter shape accordingly. About 
250 characters are necessary to produce 
good-quality text. A DTP (desktop pub- 
lishing) program might include up to 900 
characters. One interesting feature of Ara- 
bic is that, while you are typing, previously 
entered letters will be changing shape. 


Circle 143 on Inquiry Card (Resellers: 144). 


ЕСО Transborder Tips and Traps 


Sorting Sequences 

Computer software for international! mar- 
kets must be able to implement various 
sorting algorithms. Each locale has its own 
sorting-order preference for uppercase and 
lowercase letters, double characters, ac- 
cented vowels versus nonaccented vow- 
els, and numerals. 

In the U.S., for example, the sorting 
preference is from а to z; but in Denmark, 
there are letters after z. In Latin America, 
the double character ch is treated as a sin- 
gle character and is placed after c and be- 
fore а. In Germany, д sorts with the letter 
о; however, in Sweden, 6 is the last letter 
of the alphabet. 


Writing Direction 

Most Western languages are written in a 
Roman script horizontally from left to nght 
and continue this pattern from top to bot- 
tom. Arabic and Hebrew characters are 
written horizontally from right to left, from 
top to bottom—but with numerals going 
from left to right on the same line. Tradi- 
tional Japanese characters were written 


vertically from top to bottom, from left to 
right. The Japanese language is now also 
written horizontally from left to right. 


Interfaces and Menus 
You must allow enough space for text ex- 
pansion when translating from English into 
another language. The Microsoft Windows 
SDK (Software Development Kit) recom- 
mends allowing 200 percent extra space 
for 1 to 10 English characters, 100 per- 
cent extra space for 11 to 20 English char- 
acters, and 30 percent extra space for 71 or 
more English characters. For example, the 
Preferences selection from the Windows 
menu would translate as Bildschirmein- 
stellungen in German. Boxes containing 
text should be self-sizing and movable. 
Remember that software may not run 
(or run properly) if text files do not strict- 
ly meet certain technical requirements, 
such as character-length restrictions, string 
files, line links, command prompts, and 
other source code variables. Internal calls 
to related files will fail if you change file- 
names. Terminology consistency is crucial, 


since there can be hundreds of cross-ref- 
erences between the interface, the docu- 
mentation, the text files, and the filenames. 


Translating Documentation 

Special care must be taken with documen- 
tation translation. William Saiff, a technical 
writer in the Washington, D.C., metro- 
politan area, found an overwhelming need 
for guidelines to aid in the translation of 
technical and marketing materials. “Any- 
thing you do to make your information as 
clear and simple as possible promotes eas- 
ier translation," he advises. "Avoid using 
English words with multiple meanings. 
For example, use because instead of since. 
Because has a single meaning; since can be 
confusing for a translator." 

Terminology used in documentation 
should correspond to terminology in the 
software. Creating glossaries is important 
for maintaining consistent terminology. 
Microsoft publishes the GUI Guide— 
International Terminology for the Win- 
dows Interface, which includes standard 
translations for 14 European languages. 

continued 


The secret to the best cross-platform C++ 
application framework is in the legs. 


„Scott can tell you. As a 
former ballet dancer, he 
knows that under all the 


The secret is in the consis- 
tent and flexible structure 
(he legs) of the frame- 


grace and beauty lies | SUFTWARE work. XVT-Power++ 
incredible power. It's the encapsulates more appli- 
foundation for success. ABNORMAL cation functionality than 

At XVT, Scott works PEDPLE a class library, reducing 


on another powerful foun- 
dation: XVT-Power++™ — 
the application framework 
that allows you to create 
production quality applications 
faster and more easily than 
you've ever been able to before. 
Its power makes you look graceful. 


EXTRAORDINARY 
RESULTS 


programming time. It 
has built-in messaging 
that speeds your work. 
Talk about leaps in pro- 
ductivity. Add a cast of features 
like Field Validation, Drag and 
Drop, Environment Inheritance, 
Nested Views, Geometry Manage- 


Windows & Windows NT * Macintosh * OS/2 * OSF/Motif • OPEN LOOK 


ment, Imaging and the complete- 
ly integrated Rogue Wave™ data 
structures and, well, it's not just one 
pair of legs, it's the whole company. 
And that's another point. XVT 
is the company that invented 
cross platform GUI devel- e 
opment. Who knows ۹ 
the dance better than 
the choreographer? 
Audition it for yourself, 
Call 1-800-678-7988 for 
our demo. You'll see the 
power, the speed, the 
grace. Slippers not included. 


XVT Software, Inc. 4900 Pearl East Circle Boulder, CO. 80301 (303) 443-4223 FAX: (303) 443-0969 


ХУТ, ХУТ Software and ХУТ: e+ are vademarks of ХУТ Software, tnc, AN other product amd company names are trademarks or registered trademarks. of ther respective holders 
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Translation of Text Strings 

Leave room on the disks or plan for extra 
disks to accommodate the increased length 
due to text expansion when translating 
from English into many non-English lan- 
guages. File sizes of localized software 
will often be larger than the original En- 
glish files. Also, be careful that file com- 
pression and decompression routines work 
properly with extended characters. 


Translation and Terminology Tools 

Many translation and terminology tools 
can accelerate the localization process. 
GlobalWare (Los Angeles, CA) offers 
three products for managing the transla- 
tion process. These tools extract text from 
source code, formatting and hypertext 
codes, and document files. The translated 
text is then automatically returned to the 
correct locations in the source file. 


An Out-Of-Office 


Experience 


ACCESS MULTIPLE VAX & UNIX Ноѕт SESSIONS | 
Anywhere —at the Office, at Home, on the Road... 


GIVE YOURSELF MORE FREEDOMI 

KEAterm™ means there's no need to 
be so tied to your office. With the 
Multisession Option, you can enjoy 
multiple sessions on the road, as well 
as over your network. 

KEAterm, PC-to-Host Connectivity, 
gives you greater power over your 
host data. Mainframe applications are 
enhanced with the functionality of a 
GUI interface and the performance of 
Windows or 32-bit Windows МТТМ, 

Combined with the MSU® Multisession 
Option, KEAterm lets you run as 
many as ten simultaneous host sessions 
over a single serial line or modem. So, 
working at home, or traveling with 
your notebook, you can connect to 
your VAX or UNIX host through a 
modem and access multiple sessions 
just as you now do over your network. 

If you currently use a DOS emulator 
and want to enjoy the power of 
Windows and an out of office 
experience, call us about special 
KEAterm upgrade pricing. 
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Ші... анин Products 


IF YOU WANT OUT 
OF THE OFFICE, CALL... 


171-800-663 - 


ATTACHMATE CANADA, ІКС. 
3738 North Fraser Way, Unit 101 
Burnaby, В.С.У5.) 561 - 


Рһопе: (604) 431-0727 
Fax: (604) 431-0818 


8702 


KEAterm and ZSTEM are trademarks of Attachmate Corporation | 
Other brand and product names are trademarks or registered trade- 
marks of their reapective hol 

© 1994 Attachmate Corporation. All Rights Reserved. 


* Portions of this product incorporate technology licensed from 
Digal Equipticat Corporation. 


Circle 100 on inquiry Card. 


XL8 Code extracts text from program- 
ming code (e.g., C, C++, Windows re- 
source files, Macintosh resource files, Lisp, 
and Pascal) by using filters or code-defin- 
ition files. You can select the platform 
(e.g., Unix, DOS, Windows, Next, or 
OS/2) and the character-code page. XL8 
Help processes Windows help files, while 
XL8 Text processes document files. Two 
important features are included in the three 
XL8 products: The glossary tool set lets 
you create a glossary and attach it to a file, 
and the leverage feature applies previous 
translations to the current file. 

MCB Systems (San Diego, CÀ) mar- 
kets the respected Trados line of translation 
tools. The Trados Translator's Workbench 
II is a translation editor that simultane- 
ously accesses two databases: a terminol- 
ogy database, used to build custom glos- 
saries, and a translation memory database 
that stores entire sentences as they arc 
translated. This approach uses fuzzy logic 
to access previously translated terms and 
sentences, helping language professionals 
translate more efficiently and consistently. 
A tag recognition feature lets you localize 
files from various DTP programs, as well 
as from Windows Help and resource files. 
The Trados Translator’s Workbench for 
Windows, expected later this year, will 
add a memory functionality to Word for 
Windows and WordPerfect for Windows. 


WorldScript 

Apple's WorldScript technology provides 
built-in enabling for most written lan- 
guages. WorldScript was released as part 
of the System 7.1 operating system for the 
Macintosh in October 1992. 

System-software support for language 
scripts is streamlined with WorldScript. 
Each language script affects components 
such as character encoding, keyboard lay- 
out, input methods, sorting, formats, and 
fonts. Tables in the system resources spec- 
ify script behavior, while WorldScript I 
and WorldScript II extensions do the pro- 
cessing. WorldScript eliminates indepen- 
dent development for scripts. Routines for 
1-byte languages are included with World- 
Script I. WorldScript II extensions pro- 
vide routines for 2-byte languages. Sup- 
port is included for right-to-left scripts, 
vertical scripts, in-line conversion, and 
third-party front-end processors. 

Using the set of APIs along with a sup- 
porting language module eliminates the 
need for a specific foreign-language op- 
erating system. Programmers can now 
write their software for a single operating 


The success of AutoCAD has inspired 
dozens of cheap imitations. 


If you need a CAD package but don’t need all the 
sophistication of AutoCAD’ software, don’t settle for a 
cheap imitation. Get new AutoCAD* LT for Windows™ 
Unlike those “bargain” packages, it’s based on the world 
standard—AutoCAD—and gives you features the others 
can't duplicate. Like more accurate 2D drawing tools 
for designing 
discrete parts. 3D design and layout tools 
and full support for layers and blocks. 
And drawings you can link, so changes on 
the master are automatically reflected 
in other drawings. What's more, making 
these drawings is as easy as using a few 


simple icons and tools. But if you do find 


And one inexpensive one. 


yourself with a question, you'll have access to on-line help 
as well as free 90-day product support. And since AutoCAD 
LT reads and writes data just like AutoCAD software, your 
work will be compatible with over a million AutoCAD users 
worldwide. Chances are your clients and colleagues are 
among them. So beware of cheap imitations. Visit your 
Authorized 
AutoCAD Dealer or leading retail 
software store. Or, for a free demo disk, 
call 1-800-228-3601 and ask us for 
Demopack A214. Outside the U.S. and 


Canada, fax 415-491-8311. 


A Autodesk. 


01994 Autodesk, Inc. Autodesk, the Autodesk logo and AutoCAD arr registered tmdemarks of Autodesk, Inc. Windows is a trademark of Microsoft Corporation 
Company and produet names other than Autodesk and Autodesk products аге intended to be fictitious. Any resemblance to actual company or product name із accidental. 


system. Mac applications can be quickly 
localized, even for non-Roman languages. 
Apple intends to support Unicode in fu- 
ture releases of its system software. 


Multilingual Software 

The software industry is looking toward 
creating software designed to serve sever- 
al markets without the need for localiza- 
tion. Such software is sometimes referred to 
as multilingual software. An early example 
was the 8/24 GC graphics card driver de- 
veloped at Apple. The driver included all 
the strings needed for 14 languages in а 
single piece of software, automatically con- 
figuring itself for the language of the user 
by checking for the language in which the 
operating system was running. 

Gamma Productions (Santa Monica, 
CA) offers a complete Unicode-compli- 
ant multilingual word processing and font 
system for over 100 languages. Universe 
for Windows 1.04 permits mixing any 
combination of languages supported. It is 
even possible to mix vertical and horizon- 
tal scripts (e.g., Chinese and English) with 
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correct rotation of characters and punctu- 
ation. Checking the spelling of multiple 
languages is possible in one pass. 


Tools to Support Software Migration 
The Gamma Server for Unicode is a 32- 
bit DLL that provides a systemwide set of 
resources for integrating multilingual pro- 
cessing in any Windows 3.1 or NT appli- 
cation for single-byte and dual-byte lan- 
guages specified by Unicode. By using 
Gamma's API, an application can access 
a host of language-based services, including 
a wide variety of keyboard layouts; methods 
for converting user input to Unicode data; 
text services for determining character prop- 
erties, contextual analysis, ligatures and 
font mappings; plus spelling checker, hy- 
phenation, and thesaurus support. 
Multilingual Computing Magazine and 
Buyer's Guide (Sandpoint, ID) offers in- 
formation on the technical aspects of in- 
ternationalization. The magazine covers 
new technologies, services for companies 
interested in localization, reviews of soft- 
ware tools and publications, and a calendar 


Maybe One Day We'll All 
Speak TheSame Language. 


lug in to the world of global communication. Plug 
in to POWER TRANSLATOR, the award-winning 
foreign language translation software from Globalink® 
POWER TRANSLATOR features speeds up to 100 


times faster than human translators, easily-updated 
dictionaries of over 250,000 word forms 
and phrases, and a 9096-plus accuracy rate! 
In Spanish, French or German to/from English, POWER TRANSLATOR 
can translate words, sentences, even entire documents in correct grammatical 
structure—all at the push of a button. It's simply amazing power for an 


Available for 
DOS, Windows, 
and Macintosh. 


of events. Also, it has an extensive list of 
multilingual computing products. 

The promise of expanding internation- 
al markets with generally higher profit 
margins is motivating U.S. software de- 
velopers to internationalize or localize their 
products. Developers considering foreign 
markets need to know that much more than 
translation is involved. Two excellent ref- 
erence books that offer detailed overviews 
are Global Software: Developing Appli- 
cations for the International Market by 
Dave Taylor (Springer-Verlag, 1992) and 
Software Internationalization and Local- 
ization: An Introduction by Emmanuel 
Uren, Robert Howard, and Tiziana Peri- 
notti (Van Nostrand Reinhold, 1993). U.S. 
software companies will continue to main- 
tain Or gain a competitive advantage by 
adapting their products to meet the unique 
requirements of foreign countries. Bi 


L. Chris Miller, a computer consultant in Wash- 
ington, D.C., has been involved in machine transla- 
lion and software localization for many years. You 
can reach her on the Internet at 70303.314 com- 
puserve.com or on BIX c/o "editors." 


Until Then Theres 
POWER TRANSLATOR: 
1-800-255-5660 


„5. and Canada 


ordinary PC. Now at incredibly low prices, it’s even more amazing. 


Quick, easy, accurate translation is no longer science 
fiction. It’s reality. Find out about the software package that’s 
got the world talking. Ask for POWER TRANSLATOR today, 
your ticket to worldwide communication, or call Globalink. 
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lobalink, Inc. 


9302 Lee Highway, Fairfax, VA 22031-1208 
Intl.: 1-703-273-5600 
Fax: 1-703-273-3866 
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Once in a while, something is created that goes Call us to find out more about how Hardlock can 


above and beyond the ordinary. provide your masterpiece with the security it 


Something better than the rest. deserves. 
Іп the realm of copy protection locks, the Hardlock™ 
copy protection system rises above the others in 
securing your applications against unauthorized use. 
Hardlock is the only lock that uses a programmable 


algorithm, far more complex to decode than simply 


reading the contents of a memory chip. Hardlock also 


features selectable anti-debugging and reverse 1-800-562-2 543 
engineering protection as well as protection against GLENC 0 
hardware emulators, which no other lock has. 
_ ENGINEERING INC. | и 
SERVING THE SOFTWARE INDUSTRY SINCE 1979 
. қ CD- 

Security. Quality. Technology. Software Protection - Data Security forsee 
Hardlock is state of the art. Phone 708-808-0300 - Fax 708-808-0313 UN 
distribution 


For DOS, Windows, Windows NT, 05/2, Unix, Xenix, DES Single User, Network, CD-ROM Applications and More 
Lo ——— À—— E r r r r r r r ә ER SS ааа аа с a a a 
For a distributor in Europe contact FAST Electronic GmbH, Tel: 49-89-53 98 00-20 Fax: 49-89-53 98 00-40 - In Brazil contact HT-MACH, Tel: 55-21-257-0314 Fax: 55-21-235-6808 

‘In Chile contact Datasoft S.A., Tel: 562-246-7443 Fax: 562-208-0591 -In Peru contact V.C.H.1., Tel: 51-14-440537 Fax: 51-14-475984 
‘In Mexico contact D.C. Computacion, Tel: 61 1-43-41, Fax: 611-46-41 
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When all else fails 


ы һеге на дел types ч ren I Xe] Voted most reliable by 3-to-1 
А | users: those who have lost data due 
Starti ng at to a power problem, those who are going Wen Е-:. In a recent poll by PC 
| “Efe to, and those who have protected them- акне генен 
selves against the inevitable surge, black- most reliable UPS 
out or brownout with the most reliable MAT naut 63- 
UPS they can buy: Back-UPS by APC. In dependability that will 
t à Р see you though years of 
fact, editors and users alike agree that if unmatched power 
your system demands absolute reliability, protean. 
you can depend on APC Back-UPS. 

According to a study by Bell Labs, failure will occur, but when. Whether due to 
undervoltages represent the overwhelming construction, wiring, weather, other office 
majority of power problems likely to hit equipment, or accidents, power problems 
your computer. The question is notifa are as inevitable as death and taxes. That's 

| "——— why you need instantaneous battery backup 
power from the Back-UPS to prevent 
data loss, hard disk crashes, and hard- 
ware damage. 
If you're concerned about 
lightning, rest assured that 
when measured using the 
ANSI/IEEE 587 Cat- 
egory À test wave, 
* Back-UPS are 
E superior to 


| mel he clear 
‘winner in price 
| | " E | оғтапсе T dts 
unbeatable...” 


Back-UPS| ^^. 
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Adidas 


LIFETIME 
EQUIPMENT |! 
PROTECTION | 


C $25,000 > 


7% i 


© 1994, АРС. Back--UPS, PowerChute are trademarks of APC. Other trademarks are the property of their owners. Specs subyect tn changr without notice, 
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“All other brands of UPS die regularly in this 
lightning rone environment. My APC won't 

ie!" said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie . “With other brands, users don’t 
find out until it is too late. Tbe power 
interruptions bere are very bard to live witb. 
The other brands are dying off. gradita deep 
last just beyond tbeir warranty period. My . 
Back-UPS is going on three years...no other 
brand is as аЬ е." 


virtually all separate surge suppressors. 
Surge performance is even backed by a 
$25,000 Lifetime Equipment Protection 
Guarantee. 

If you’re protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed 
on networked clients needs 
protection too, the $139 
=== Back-UPS 250 provides an 


250 LAN nodes, intemet hardware, POS 


$139 
400 Desktop 486, 386 systems, servers $229 


450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 
CAM workstations $399 
900 Multiple systems, longer runtime $599 
applications 
1250 Multiple systems, LAN hubs, 
small minis, telecom equipment $799 


Don Traux knows first band about Back-UPS 
reliability: “It ought to be against the law to 
buy a computer without an APC Back-UPS 
250. I recently had a direct lightning hit right 
outside the house...nry computer never blinked. 
Each morning | get a surge down the line and 
both APC's bate it - they simultaneously ‘holler 
‘n clamp’ while my ‘Brand T quietly sleeps in. 
I've relegated that unit to non-critical 

housebold stuff like my VCR.” 


More than... 
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— Satisfied Users 
APC has won more awards for performance 
and reliability than all other UPS vendors 


combined...including four consecutive LAN 
Times Readers Choice awards... 
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economical solution for all your LAN work- 
stations. 

Discovering how essential Back-UPS 
protection is can be hard...if you wait for 
the next storm to roll through. But discov- 
ering how afforable it has become is easy... 

Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other 
| brands combined, field- 
MEME provenreliability, anda two 
WISIN Sender year warranty, Back-UPS 

are power protection you 


KEE сап purchase with confi- 
dence. 
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Circle 64 on Inquiry Card. 
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Andrew Wargo, Manager at Baxter Land 
Company, tried two other brands before Back- 
UPS. “One lasted a few ive a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! I then bought my Back- 
UPS for less than half of what I had paid for 
the others. We've purchased three more Back- 
UPS апа for the past 14 months they've been 
just bummin' ашау on tbe same power line that 
was eating the other brands alive!” 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and eus 


Unmatched lightning (tested to UL1449) 
and surge protection for maximum 
bardware safety 


Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 


LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, Net Ware, LAN Server, 
LAN Manager, LANtastic, Unix, OS/2, 
Vines, AppleSharelSystem? and more. 


Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually require an 
electrician’s visit to diagnose. 


Option switches allow you to customize 
transfer voltage and alarm settings. 


Test Switch for ongoing peace of mind 
2 year warranty and full safety approvals 
$25,000 Lifetime Equipment Protection 
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go. AMERICAN POWER CONVERSION 


800-800-4АРС 


АРС EUROPE (+33) 64625900 / ASIA/PACIFIC FAX: 401-789-1631 / 
L. AMERICA FAX: 401-789-9771 / Compuserve: GO APCSUPPORT 


Dept. A2 


C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


housands of programmers have 
already discovered how to get dBASE, 
FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to С, C++, or BASIC. 


You still get high speed & small size 


CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! You'll also like the speed—with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 


Now formatted data entry in Windows is as easy 
as point & click! 


tmz 


of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


NEW-You get formatted data entry 


Experienced Windows programmers 
know formatted data entry is difficult 


to program under Windows. But with 
our new CodeControls, you can simply 
‘Point & Click’ to design data entry 
windows for date, numeric, and character 
information—formatted just the way you 
want it. 


NEW-Data-aware controls 


Our custom controls are data-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries—even as the 
user types. 


Introducing CodeReporter 2.0 


Now use the new Instant Report Wizard to create 
a variety of reports-instantly. 


E elHrpotirt 7.0 AM 


| Atlas 
| Softw 


Introducing the new CodcReporter 2.0, our inter- 
active xBasc report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW-You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW- You get drag & drop 


We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 


you want data, totals, or text, simply drop 


a report object onto your layout screen. 


NEW-You get interactive queries, 
sorts, & relations == 


a سے‎ чле = 


Use CodeReporter to | 
visually design reports | 
easier than ever. For 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 


“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 


custom controls for Windows.” 
-Ken Sawyer, President, Sequiter Software 


Buy One, 
Get Two FREE. 


Now when you buy any one of our xBase 
library products: CodeBasic, CodeBase++, 
ог CodeBase (forthe language of your choice), 
you'll get both the new CodeReporter 2.0 
AND the new CodeControls absolutely 
FREE-—for a limited time only. 


To Order Now Call 
403-437-2410 


Unconditional 90-Day Money-Back Guarantee 
SEQUITER 


SOFTWARE INC. 


FAX: 403۰4362999 
UK TEL: +44-81-317-4321 
P.O. Box 575 Newmarket NH 03857-0575 


©1973 бестен Software, inc At fights reserved. CodoBose, CodoBiasess, CodeBasic, CodeReporter, ond CodeContron ore trademarks of Sequitor Software Inc. All other product names mentioned herein ero trademoria of Their respective companies. 
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CROSSING THE CULTURAL BOUNDARY 


Designing software for a different culture calls for an awareness of its subtleties and unwritten 


assumptions. Japan is a case in point. 
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S uppose you're a software developer 
with a groupware product that you 
have successfully marketed in the U.S. 
Now, you are about to introduce it to the 
Japanese market, and you have done your 
international-trade homework. You have 
solved complicated legal issues and de- 
termined that there are no competitive 
products available in Japan yet. You have 
embedded a kana-kanji conversion pack- 
age into your package's interface and 
rewritten your system to deal with 2-byte 
character sets. You enlarged the size of 
the product's text window by shrinking 
menu bars on the display, because they 
would need twice as much data due to the 
2-byte code. You hired a professional trans- 
lator to translate system help messages, 
the user's manual, and other documenta- 
tion into Japanese. 

Yet in spite of all this careful prepara- 
tion, there is still considerable potential 
for failure, almost none of it easy to fore- 
see without taking extraordinary measures. 
This article points out some of the hidden 
assumptions and built-in misunderstand- 
ings that must be ironed out when taking a 
software system across a cultural border. 
The examples focus on differences be- 
tween the American and Japanese cultures, 
but striking differences can exist for many 
other cultural pairs. 

First, the people who translate the man- 
uals have very little knowledge of or user 
experience with groupware tools; the re- 
sulting manuals are difficult for foreign 
speakers to understand. Special terms may 
be literally or inadequately translated—it 
would not be unusual for groupware to be 
translated into “а device for a crowd”; the 
appropriate translation in Japanese is the 
same word, groupware, spelled out pho- 
netically in kana characters. For a long ume, 
Americans poked fun at the awkward lo- 
cutions of “Japanglish” once found in man- 
uals for consumer-electronic equipment; 
the lesson should be clear for those wishing 
to translate in the opposite direction. 

continued 
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Se Rd Crossing the Cultural Boundary 


The idea of freely typing opinions into 
your groupware system on-the-fly during 
a meeting in Japan would not work be- 
cause converting kana characters (which 
can be input by using a conventional Latin- 
alphabet keyboard) into kanji is a very te- 
dious task. By the time you finish typing a 
Japanese sentence, the topic is probably 
not being discussed any 
more. Also, you should not 
have sacrificed the menu- 
bar space for the text win- 
dow because Japanese ex- 
pressions are, in general, 
much more concise than 
English ones. A typical 


paragraph translated into | tabs, and margins—stem 

J jr pun кас) -— from the typewriter culture. 

cent to 70 percent of the қ 

space used by English. But the typical user of a 
Finally, and perhaps the | Japanese word processor 

most important difference has had little or no exposure 

of all, the role and concept to th writ 

of a meeting is totally dif- 0 the typewriter. 

ferent in Japanese business. 


Brainstorming discussions 
are held after work, often 
in a social setting over 
drinks. Negotiations must 
be done prior to the meet- 
ing. During the actual 
meeting time at the workplace, people just 
agree with whatever their managers de- 
scribe and propose. It is considered so- 
cially unacceptable to challenge your man- 
‚ ager’s ideas in public. In summary, there is 
по point in using your groupware tool to 
record decisions made during a meeting. 
Indeed, there may be no point in using 
your product at all in the Japanese setting. 

To deal with these difficulties, guide- 
lines and checklists have been proposed 
for introducing systems into other cultures 
and adjusting surface-level interface de- 
signs, including text and formats of num- 
bers, dates, and time. Interface designers 
should also be aware that different cul- 
tures have different connotations of im- 
ages, symbols, and colors, and may re- 
quire quite different mappings between 
the logical flow of ideas and the physical 
flow of objects on the screen (see refer- 
ence |). See “Transborder Tips and Traps” 
on page 93 for discussion of some of these 
factors. 


Undertying, Unwritten Assumptions 

However, such surface-level adjustment 
is not enough. The introduction of soft- 
ware to a new culture brings to light many 
hidden and unpredictable factors. A sys- 
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Many of the fundamental 
concepts used in Western- 
language word processors— 
such notions as cursors, 


tem’s functionality is often unconsciously 
affected by underlying traditions of the 
culture in which the system is designed. 

For example, many of the fundamental 
concepts used in Western-language word 
processors—such notions as cursors, tabs, 
and margins—stem from the typewriter 
culture. The typical user of a Japanese 
word processor has had lit- 
tle exposure to the type- 
writer, because BC (before 
computer) documents were 
formatted using writing 
pads that typically used a 
20-by-20 grid for each 
character. To judge the 
length of a document in 
Japanese, we count char- 
acters instead of words. 
Given this background, 
Japanese users have had a 
considerable amount of 
trouble understanding the 
concepts of cursor move- 
ment embodied in a typi- 
cal word processor appli- 
cation. 

Reasoning processes and 
perceptions toward com- 
puter tools also vary from 
culture to culture. Ger- 
manic people prefer precise queries, where- 
as Latin people prefer browsing. A trial- 
and-error method is perceived as tedious 
and time-consuming in Japan, whereas 
some cultures associate the method with 
freedom and exploration, giving it posi- 
tive connotations. American users view 
CASE tools as drawing and writing tools, 
whereas European users view CASE prod- 
ucts as analysis tools. These factors should 
be taken into account in designing the func- 
tionality of a system, as well as in devel- 
opment processes, marketing, and instal- 
lation of the system. 


Resources 

One research effort addressing cross-cul- 
tural considerations in human-computer 
interaction design is exemplified in two 
recent workshops in cross-cultural per- 
spectives on human-computer interaction 
held in association with CHI (Human Fac- 
tors in Computer Systems) conferences. 
The first workshop, held in Monterey, Cal- 
ifornia, in 1992, explored how the science 
and practice of human-computer interac- 
tion research can support people working 
together by effectively dealing with and 
possibly taking advantage of the diversity 
of their professional and cultural back- 


grounds (see reference 2). The second 
workshop was held in Amsterdam, The 
Netherlands, in 1993 to further develop a 
conceptual map of the cross-cultural per- 
spectives on human-computer interaction 
and to identify guidelines for developing 
cross-cultural design artifacts (see refer- 
ence 3). 


Modeling Cultural Differences 

During the second workshop, participants 
discussed a model (based on Trompenaar's 
model introduced by David Gee of the 
East London Business School) to charac- 
terize cultural differences more systemat- 
ically. The model includes six different 
aspects, many representing a polarity or a 
spectrum of behaviors and assumptions. 
Each of these aspects has significant im- 
plications for interface design. 


Time Perception. In some cultures, people pre- 
fer processing jobs in parallel, while in 
other cultures, the preferences is for se- 
quentia] operation. People's attitudes to- 
ward patience is another issue. In some 
cultures, fast service is important and con- 
sidered a sign of efficiency; in others, peo- 
ple may prefer friendly but slow service, 
feeling that fast service is cold and rude. 


Individualism vs. Collective Action. Some cultures 
value teamwork, while others value indi- 
vidualism. 


Procedural vs. Declarative. In Western culture, 
people tend to prefer descriptions written 
in a declarative manner, while in Oriental 
and Russian cultures, people prefer de- 
scriptions to be written in a procedural 
manner. For example, a paragraph in En- 
glish often begins with a summary sen- 
tence, followed by auxiliary reasoning. In 
Japanese, however, a summary sentence 
usually comes only at the end of each para- 
graph, following step-by-step reasoning. 
These different writing styles should be 
taken into account in designing help mes- 
sages and on-line manuals, as well as mar- 
keting and advertising material. 


Universalistic vs. Particulanstic. Some cultures val- 
ue uniformity and want to have a uniform, 
global mechanism for performing multiple 
tasks. Others value particularism and pre- 
fer to have a different system specifically 
tailored to each task. 


Internal Control vs. External Control. In Western 
cultures, individuals want to have control 
over their own environment (e.g., Western 


medicine tries to conquer an illness). In 
the Oriental culture, on the other hand, in- 
dividuals try to harmonize with the exist- 
ing environment by gradually adapting to 
it (e.g., Oriental medicine tries to com- 
promise and harmonize with nature). Such 
characteristics determine whether users 
like to have active or passive control in 
the human-computer interaction. 


Communication Overlaps. When two people com- 
municate, the interaction between them 
and the way they take turns depends on 
their language and culture. In many West- 
ern languages, the two parties take turns, 
alternating back and forth. In Asian lan- 
guages, the parties also alternate, but each 
alternation is followed by a brief pause. 
In Latin languages, the two sides of the 
conversation are likely to overlap, so that 
one interferes with the other. This may 
need to be taken into account when con- 
sidering human-computer interaction as 
communication. 


Although this list is not exhaustive, consid- 
eration of these aspects can help software 
designers to internationalize their systems. 


Crossing the Barriers 

With such a model as a framework, the 
challenge is how to identify and under- 
stand those characteristics. This challenge 
raises issues discussed in the first cross- 
cultural workshop mentioned above: You 
have to work with people from different 
cultures. Communicating with people from 
different cultures is much harder than 
expected. Not only are there language bar- 
riers but also the lack of mutually under- 
stood social norms, background, and con- 
text require time, effort, and patience to 
establish a shared understanding. For ex- 
ample, if Japanese test users said they liked 
your system, would you know whether 
they were telling the truth or just being 
too polite to make negative comments 
about the system? 

Talking to people who know both cul- 
tures (e.g., a Japanese person who has lived 
in the West for a number of years) would 
be helpful, but it is also important to note 
that such a person represents, in fact, yet 
another culture: a culture on a boundary. 
Such a person may have slightly different 
value-judgment and reasoning schemes 
from foreign users who have not lived in 
other cultures. 

In addition to nationalities, you can 
characterize culture by differences in lan- 
guage, race, age, gender, or geographical 


region. Also, the introduction of computer 
systems creates additional new cultures: 
Consider the differences in what is ex- 
pected of a computer interface between a 
Macintosh user and a Unix user. Different 
disciplines, different expertise levels, and 
different roles in the workplace (e.g., man- 
agers, developers, and end users) each 
form their own culture. And each of these 
cultures is “not explicit but implicit, hidden 
behind or in the various artifacts, sym- 
bols, work routines, and established pat- 
terns of cooperation" (see reference 4). 
These considerations make you believe 
that adjusting your system to a culture by 
changing only surface-level issues will 
not work. 

To successfully introduce your software 
system to a different culture, you first need 
to familiarize yourself with the target cul- 
ture, and then you should design what 
amounts to a completely new system for 
that culture. Obviously, you want to iden- 
tify reusable components from the original 
system and retain as many as possible, but 
you must recognize that some major 
changes may be needed before you build it. 
Most important, keep an open mind—you 
will probably learn a lot about both the 
culture and your system after you intro- 
duce the system into the culture and get 
feedback from local users. ii 
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Don't Miss 
the Boat, Plane, 


Train, Deadline, 


Discount, Legal Case, 
Stock Deal, Billing Cut-Off 


because of incorrect 
time and date stamps 
on your documents 
and voice mail 


messages. 


Never have to reset your clock again. 


PRECISION TIRE 


Precision Time with Time Guard 
is THE software solution for PC clock 
accuracy. Provides the means to 
accurately set, calibrate and main- 
tain stand-alone or networked PC 
clocks by accessing an atomic clock. 
Calculates drift and automatically 
adjusts clock for accuracy up to 


1 second per month. 
Starting at 


$79* 


Specify DOS or Windows 
REQUIREMENTS: IBM AT of compatible PC with 80286 


or higher microprocessor. MS-DOS or PC-DOS Version 5.5 
or later. 1200 BAUD modem for Atomic clock access. 


CRYSTALOGIC 


PERFECTLY LOGICAL SOFTWARE 
2525 Pormeter Place Dr.. Sule 121 * Nashwis, TN 37214 


leurs with 
NefWore 


Don't Lose Time 
Call 1-800-391-9190 


Ұға Maret VL me c ERTED Кең 
ҒОН ORE IHFOPIMATION = FAX 015-191-5202 = BES 815-201-5005 
Dealer, OEM and УАН в Inquires welcomed. 
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е LEOS Pantera 


hieved . 
remier status. 


-PC Magazine Editors Choice, April 12,1994 


Payal NOW YOU CAN TOO! 

| аы Top computer experts at three 
leading publications all agree  , 
that the ZEOS Pantera is 
the best Pentium-processor 
based system available. 

The ZEOS Pantera-66 
earned PC Magazine's 
Editors Choice (April 12, 
1994), PC/Computing's 
BEST award (May 1994) 
and Computer Shoppers 
"top choice" (April 1994). 
These prestigious awards all add up 
to one thing-ZEOS computers are your 
#1 choice. 

Dont settle for less. The ZEOS Pantera 
has it all. PC/Computing concurs: “Hot 
performance, room for expandability, and 
a low price make this system our top choice.” 


PURE PERFORMANCE 

PC Magazine said: “ZEOS Pantera-66 combines 
quality features, good price, and high performance.... 
A consistently above-average performer on all our 
benchmark tests....” 

PC/Computing agrees: “Rocket-fast performance and 
a great price make this our favorite Pentium of the lot.” 

The ZEOS Pantera received the highest marks on 
the important Graphics WinMark and Disk WinMark 
tests run by PC Magazine. In fact, its Disk WinMark 
surpassed the next closest competitor by 35 percent! 

What makes the Pantera fly at supersonic speeds? 
A ZEOS designed motherboard with exceptional 
features such as a hot new integrated PCI Local Bus 
IDE Controller (supporting up to four IDE devices) 
that, as PC Magazine said, “pushes disk access into 
new territory.” 


PENTIUM & 486 PANTERAS 
Even better, we now incorporate the latest 
award-winning Pantera technology (includ- 
ing PCI) to our 486 PCs. The new 486 
, Panteras are the 486 answer to both the 
value-minded and power-hungry user. 
There's a package right for you, or we'll 
custom configure one to your exact needs! 
The expanded Pantera line includes 
more processors-from a 4865Х-25 to 
a DX4-100 all the way to a Pentium-90! 
These new, improved and even more 
| affordable systems feature local bus 
IDE hard drives from 214MB to 1GB; 
memory from 4MB to 24MB; 
" 3 PCI slots (one contains our = 
PCI local bus video card) in s 
addition to 5 ISA slots; and on- /GS 
" A board Fast SCSI-2 option. And all 
Pantera systems are 100% compatible! 


ALL THE EXTRAS INCLUDED 

The best news is we give you all this at a marvelous price. 
There's no doubt about it. PC/Computing said: "We suggest 
you spend your money on this machine-it offers | 
the best value of any system we tested." 

The value doesn’t stop with your purchase. 
You get the best service and support in the 
business. In fact, ZEOS has won more PC | 
Magazine Readers Choice for Service & Reliability 
awards than any other company-five in all. We were the first 
to provide 24-hour toll-free technical support-every day! 

ZEOS offers you all this and more. It's easy to see why 
the Pantera is an award-winning system. It's the Editors 
Choice. Make it your choice. As PC/Computing said, 
"there's no doubt which machine you should choose: 
ZEOS's Pantera...this is a deal you simply can't pass up.” 
Call your ZEOS Systems Consultant now at 800-554-5226. 


li runs wilt 


NetWare 


PROCESSORS 


486SX-33 $1495 Lease $63/mo. $1795 Lease $65/mo. $2195 Lease $71/mo. $2795 Lease $101/moa. 
486DX-33 $1645 Lease$60/mo | $1945 Lease$70/ma | $2345 Lease$85/mo. | 62945 Lease $107/mo. 
486DX2-66 $1795 Lease$65/mo. | 62095 Lease$7/mo. | $2495 Lease $90/mo. | $3095 Lease $102/mo. 
DX4-100 $2095 Lease$7/mo. | $2395 Lease$87/mo. | 62795 Lease$101/mo | $3395 Lease Si12/mo. 
PENTIUM-66 $2395 Lease$87/ma | $2695 Lease$98/mo | $3095 Lease s?/mo. | $3695 Lease$122/ma 
PENTIUM-90 $2595 Lease $94 / mo. $2895 Lease $105/mo. $3295 Lease $109/mo. $3895 Lease $129/ma. 
More processors 
пойна Сай fodit a 4MB RAM = 8MB RAM m 16MB RAM = 24MB RAM 
8 214MB local bus = 426MB local bus = 528MB local bus ШІСБ local bus 
STANDARD WITH IDE hard drive with IDE hard drive with IDE hard drive with IDE hard drive with 
EVERY ZEOS 32K cache 128K cache 256K cache 256K cache 
PANTERA’ SYSTEM | 935" 144MB = 2X CD-ROM drive, | = 2X CD-ROM drive, | = 2X CD-ROM drive, 
= Genuine floppy drive 3.5" 144MB floppy 3.5" 144MB floppy 3.5" 144MB floppy 
са Рев = Windows-accelerated | 8 Windows-accelerated | в Windows-accelerated | @ Windows-accelerated 
= PCI] 1 PCI local bus SVGA PCI local bus SVGA PCI local bus SVGA PCI local bus SVGA 
uem color graphics card color graphics card color graphics card color graphics card 
bus color b ж . қ 
hics with IMB КАМ. with IMB RAM with IMB RAM with IMB RAM 
а ра ont (16.7 million colors) (16.7 million colors) (16.7 million colors) (16.7 million colors) 
able to 2MB. а ZEOS 14" 1024 x 768 | в ZEOS М" 1024 x 768 | m ZEOS М" 1024 x 768 | æ ZEOS 14" 1024 x 768 
= Two high-speed serial non-interlaced SVGA |  non-interlaced SVGA |  non-interlaced SVGA |  nonrinterlaced SVGA 
color monitor, .28mm | color monitor, 28mm | color monitor,.28mm | color monitor, .28mm 
ports and one enhanced | ; 
parallel port on the dot pitch dot pitch dot pitch dot pitch 
motherboard. ш Six-bay desktop case | в Sixbay desktop case | WSixbay desktop case | а Six-bay desktop case 
m Three PCI slots and five | with two cooling fans | with two cooling fans | with two cooling fans | with two cooling fans 
ISA slots. = MS-DOS 6.2, = MS-DOS 6.2, = MS-DOS 6.2, = MS-DOS 6.2, 
= Optional on-board Fast | Windows for Windows for Windows for Windows for 
SCSI-2 socket. Workgroups 3.11, Workgroups 3.11, Workgroups 3.11, Workgroups 3.11, 
ш Flash BIOS. Microsoft Mouse Microsoft Mouse Microsoft Mouse Microsoft Mouse 
= 200 watt power supply = Choice of Lotus = Choice of Lotus 
with built-in surge Windows application | Windows application 


suppressor. Switchable 


between 115/230V 
п ZEOS 101-кеу space- FAVORITE OPTIONS 
аара 426MB ТО 528MB ZEOS 17" MONITOR UPGRADE 
B FCC Certified Class B; м 
UL Distag: HDD UPGRADE ..................................... $95 SVGANT, 1280 x 1024................................. $495 
= Complete ZEOS Customer | ADAPTEC 6360 SCSI INTERNAL TAPE BACKUP 
Satisfaction Package. CONTROLLER CHIP | 80 to 250MB (with compréssion), 
PENTIUM EXTRAS: For on-board SCSI. Includes drivers................ $49 includes backup software ............................. $159 
° | 96/48/24 V.42 bis 10-BAY VERTICAL САбЕ......................... $95 
= RAM expandable to SEND/RECEIVE FAX MODEM................... $49 
I92MB. INTERNAL 14,400 bps V.32 bis MULTIMEDIA UPGRADE 
= 12-bit ADPCM business | MODEM WITH 14,400 BPS 16-bit/48K Hz sound card (Sound Blaster 
audio integrated. SEND / RECEIVE FAX ................................ 6139 and Adlib compatible). Stereo speakers......... $148 
м DE... LOTUS SMARTSUITE UPGRADE 
486 EXTRAS: ООА SE ROBINSON $59 туе Windows applications in one box!........$299 
= RAM expandable to DIAMOND VIPER/PCI VIDEO 
128MB. CARD WITH 2MB VRAM ..................... $249 
= EPA Energy Star ZEOS 15" MONITOR UPGRADE Many other affordable upgrades 
compliant. SVGA NI, 1024 x 768, flat screen ................... $95 and options available. Call for details! 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: 


PACKAGE 3 


CALL NOW TOLL FREE 


PACKAGE 4 


Government: 800-245-2449, Outside U.S. and Canada: 
612-362-1212. Purchase Orders, MasterCard, VISA, Am 


800-554-5226 
Ex, Discover Card; COD and afordableleasingprograms ^ Н Gg URS A DAY 


Purchase orders are subject to approval Business leasing programs available. Lease prices based on a 36-month lease; 10% purchase option, Al] prices, specifications and availability are subject to change without notice; call to confirm these 
and warranty блай Pres do o chi shipping; The Energy Star emblem does no reprrsent ЕЙ endorsement of any product or service. АП pret and company rames are trademarks ос registered of their respective 
of Intel Corporation. trademark: Now! servicemarks; Pantera is a trademark of ZEOS International Lad. € 1994 ZEOS International 

1301 Industrial Blvd., Minneapolis MN 55413 USA. ZEUS is a publicly traded company (NASDAQ symbol: 28005). PAN-BYT-9406 


INTERNATIONAL, LTD 


Circle 145 on Inquiry Card. 


NEW 
SYSTAT "6.0 for DOS 


Call for Introductory Pricing 


The only statistics package 
you'll ever need. 


“Тһе best general-purpose statistics 
program * just got better 

For more than 10 years, SYSTAT, Inc. 
has been producing accurate, com- 
prehensive statistics and graphics 
software. SYSTAT 6.0 for DOS, the 
latest version of the highly-rated 
SYSTAT package, brings you new 
dimensions of power and function- 
ality. A broad array of data handling, 
statistics, and graphics features have 
been added to the package. SYSTAT 
can accommodate larger data sets 
than ever before: the program has 
been rewritten to let you analyze 
data files with thousands of variables 
and unlimited records. SYSTAT for 
DOS now supports extended mem- 
ory, to allow for very large, complex 
analyses. And, SYSTAT's graphics are 


Fuse mu е9 СЕД exiis ca Fela a чч еу 


Shewhart X-Bar Chan 


! i m | N М 


SYSTAT 


now object-oriented, so you can 
modify them with ease, and rotate 
all 3-D graphs to any perspective. 


From basic to advanced statistics 
All versions of SYSTAT provide 

a full range of statistical analyses, 
including: ш frequencies в í tests 
m multi-way cross-tabs ш nonpara- 
metric statistics в correlations 

a linear, multiple, and stepwise 
regressions m ANOVA а ANCOVA 
ш repeated measures m factor 
analysis m cluster analysis ш multi- 
dimensional scaling = Box-Jenkins 
ARIMA models m Fourier analysis 
ш principal component analysis 

m means models m post-hoc tests 

п time series m nonlinear modeling 
в loglinear modeling. 

SYSTAT 6.0 for DOS adds several 
new analyses to the SYSTAT package: 
п design of experiment procedures 
for quality control, including 
D-optimal, Taguchi, Plackett-Burman, 
Box-Behnken, and other designs 
= matrix algebra commands and 
functions а RAMONA, a powerful 
path analysis procedure. 


For more information сай or write: SYSTAT, Inc., 1800 Sherman Avenue, Evander 
Australia: 61.3.602.5088, Belgítim:.32.2.268.1775, Denmark: 45, 64106875, Finland: 
Greene: 30.1.362.9041, Holland: 31.24.0206336, Italy; 39.587.213640, Ја 
„New Zealand: 64.7.8562675, Norway: 47.32.892.240, Poland: 48.12.360/91, Spain: 34.3.41 
“Switzerland: 21 71.33.71 Taiwan: 886.2.704,2762, UK: 44.462.480.055 
этлек: earch © 1994 SYSTAT®, Inc. SYETAT is a registered trademark of SYSTAT, Inc. Windéws is a trademark of Microsoft Corp. Macittosh is a registered trademark of Apple Computer Inc. 


ut 
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New! QuickGraphs & 3-D Charts 
SYSTAT 6.0 for DOS provides Quick- 
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM charts for quality con- 
trol. Other SYSTAT graphs include: 
m box plots ш density plots ш function 
plots ш icon plots m probability 
plots в quantile plots m stem-and- 
leaf plots m 2-D and 3-D scatterplots 
= maps with geographic projections 
= contour plots. 


SYSTAT for Windows & Macintosh 
SYSIAT (version 5) is also available 
for Windows" and Macintosh. All 
SYSTAT data and graphics files are 
compatible across platforms. 


*SYSTAT (for Windows) — with 
its suberb graphics, high-quality 
statistical algorithms, and 
reasonable price — 15 an excellent 
choice.” PC Magazine 


Whether you use DOS, Windows or 
a Macintosh -with SYSTAT you're 
using the best statistics and graphics 
software available. 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information, call: 


708-864-5670 


For Windows circle 134, 
For IBM/DOS circle 135. 


aysia: 603703 5568, Mexico: 52.5. $93. 0541. 
Sweden: 46.31:776,0121, 


*SYSTAT for 005 rated highest in overall evaluation by Sofware Digest Ratings Report, үйі; 8, Na. 5 May, 1991. Software Digest Js e repistered trademark NST ine: 


nais 80201 -3793. Tul: :708 864.5670, Fai 708492. 35677% 
ere France: 33, 16.418508, Germany: 48,55.4272075. | 


State of the Art 


DEVELOPING SOFTWARE OVERSEAS 


Around the world, local developers are creating software that’s as good as or better than anything 
being made in the U.S. Here’s a look at the way the offshore software industry is growing. 


EDWARD YOURDON 


OAVIO TEICH © 1984 


bout six years ago, I began warn- 
ing people that the American soft- 
ware industry was likely to face increasing 
competition from developing nations. That 
warning has been borne out. Offshore soft- 
ware producers are grabbing a noticeable 
chunk of the global software pie. While 
the U.S. still dominates the industry, over 
the next few years, you can expect an in- 
creased presence of non-U.S.-made soft- 
ware in both domestic and international 
markets. And a number of these products 
will come not from the industrialized na- 
tions of western Europe but from third- 
world developing countries. The leaders 
in this movement will be countries such 
as India, Singapore, the Philippines, and 
Russia, where labor costs are low, and 
skilled programmers are abundant (see the 
text box “Quality: The Hidden Offshore 
Advantage"). 

We can expect the world's developing 
countries in particular to take a clear path 
with regard to software development. This 
path has four distinct stages, and each stage 
offers some interesting opportunities. 


Stage 1: Live-in Contract Programmers 

At first, teams of third-world program- 
mers will be knocking on doors, offering to 
develop software with teams located at the 
customer's local site. The primary advan- 
tage to this approach is low price. Even 
with the overhead of travel, lodging, and 
administrative expenses, the client often 
finds that he or she is paying only half the 
cost of a comparable American work force. 
In some cases, cost is not as important as 
availability. If the project involves a "hot" 
technology (e.g., using Visual Basic for a 
client/server application), it may be diffi- 
cult for the client to find available talent in 
the normal labor pool. There is also the 
issue of stability: The "body shops" that 
provide offshore programmers often ar- 
gue that their people are less likely to quit 
and take another job in the middle of a 
critical project. continued 
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SL ERU: Developing Software Overseas 


Quality: The Hidden Offshore Advantage 


American programmers are grappling with 20- 


year-old legacy systems that were estimated at 
81 billion lines of COBOL a few years ago. The - 
programmer from India has no such problems. 


Our industry is now saddled with hundreds of 


thousands of programmers who know COBOL 


but not C++; MVS but not Unix, and structured 
design but not object-oriented design. | 
| should emphasize that programmers from In- 
dia, Singapore, or China are usually just as well 
educated as their counterparts in Silicon Val- 
ley. The university computer-science curriculum 
Is adequate in many developing countries—and 
df it's not, students simply | go to advanced coun 
. tries for their education. Indeed, approximately 


50 percent. ‘of the graduate-level computer 


` science students in the U.S. today are foreign na- 


` tionals. Most of these students leam English ” 
as a Second language and can read the latest. 


computer literature with ease. 


Thus, the best software teams in the devel- 


` oping countries are just as good as the best- 


software teams in Germany, France, and the 
U.S. For example, the ‘Software Engineering In- 
stitute, an American research organization, 


- fates the capability of a software organization to 


consistently produce high-quality software at 
specific levels ranging from 1 to Б. Approxi- 
mately 80 percent of U.S. and European огра-. 
nizations are at. level: 1 which is the bottom of - 
the scale, 10 percent are at level 2, апа. a small. 
percentage are at level 3. Only a handful of or-  - 
араке аге at level 4018. According to a re TU 


46 X4. 


4993), a Motorola оће team in Bangalore, m 


India, was cera even à level 5 assessment, Be 1 


EN 
Рел ne 


Vans "ә aS 


the world, has yet achieved this rating. See the - 
- text box “Software. Process: ‘Maturity Scale.” 


Most of the problems associated with 
the first stage of development within the 
software industry are obvious: The over- 
head expenses reduce the competitive ad- 
vantage of lower salaries, without provid- 
ing any benefit to the client or the software 
vendor. Visas and work permits can in- 
volve enormous red tape, and the delays 
may be unacceptable to a client with a tight 
deadline. Language problems, cultural 
differences, and the difficulty of trying to 
maintain a life-style comparable to the 
higher-paid U.S. colleagues with whom 
the foreign programmer is working— 
all these are obvious but predictable prob- 
lems. Similarly, the client will often ex- 
press strong hesitation about hiring a for- 
eign programmer without an on-site 
interview; this poses a financial risk 
for either the overseas vendor or the 
client, depending on who pays the 
travel costs. 

A more subtle problem involves 
the “bratn drain” from the foreign 


project never come home. (Ironically, one 
government study in the Philippines actu- 
ally encouraged this practice, because ex- 
patriate workers typically send home a 
steady stream of cash to their relatives. 
This was judged to be a more effective 
way of bringing hard currency into the 
country than such traditional mechanisms 
as building a factory.) 


Stage 2: On-site Analysis, Offshore Code 

The second stage involves having a small 
group of systems analysts who will work 
with the customer, on-site, to define the 
system requirements, which they then 
transmit back to programmers in the home 
country. Most of the first-stage offshore 
players are planning to move in this di- 


Growth Stages for ннен E e Industries 


LEM 


country. In the long run; perhaps the | с 4 2. A smal 
U.S. should rejoice in the fact that its | 5 899 


software industry is becoming a 
“melting pot,” just as its manufac- | 
turing industries did throughout the | 
nineteenth century. But national | 
planners in the developing countries 
are very concerned: They are los- 
ing their best and brightest minds, 
because many of the programmers 
who go to the U.S. for a software 
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rection. Using a small number of on-site 
analysts saves considerable transportation 
and overhead costs. Having home-coun- 
try software engineers implement the de- 
sign also minimizes the brain-drain prob- 
lem and allows the offshore software firm 
to begin building its own infrastructure 
and long-term expertise in software tech- 
nologies. 

The problems and disadvantages of the 
second developmental stage are obvious: 
End users are reluctant to trust an offshore 
firm several thousand miles away with the 
development of a mission-critical system. 
It’s often not clear to the customer whether 
the software developers will understand 
the nuances of his or her requirements, nor 
is it clear how well the developers can 
respond to ongoing changes in those re- 
quirements. 

Most developing countries have a me- 
diocre telecommunications infrastructure, 
compounded by bureaucracies that Amer- 
icans would find mind-boggling. For ex- 
ample, when I recently tried to establish 
E-mail communication with a colleague 
in India, my colleague apologized for the 
delay caused by the need to file govern- 
ment applications and obtain permits— 
just to get an E-mail address on someone 
else’s Internet node. In theory, modem 
technology allows easy fax and E-mail 
communication from New York to Ban- 
galore just as it does from Bangalore to 
New York; however, in practice, it doesn’t 
always turn out that way. 

The second stage, however, isn’t an all- 
or-nothing proposition: It works in some 
instances, not in others. It’s particularly 
good for certain kinds of systems pro- 
pramming projects, where the interface 
and the end results are well understood 
and clearly defined. For example, a soft- 
ware engineer who's building a C++ com- 
piler for yet another Unix hardware 
box doesn't need much communi- 
=} cation with the programmers who 
will be the product's end users. This 
explains why many U.S. hardware 
and software companies are heavy 
* | users of second-stage software or- 
__ | ganizations. Also, if you're part of a 
multinational company that has al- 
ready dealt with the telecommuni- 
cations issues for its overseas oper- 
ations (e.g., Andersen Consulting, 
which recently established an office 
in Manila), you probably won't en- 
counter many new problems when 
you farm out some of your software 
projects. continued 


p ll over the world software developers are Technologically Superior 
looking for solid solutions to piracy protection Sentinel keys are supported by the largest R&D 
and revenue enhancement for their department in the software protection 

= software applications. They're looking industry — renowned for technological 
| for secure solutions that are reliable, innovations like the world’s smallest key. 
compatible and transparent. And that's And they guarantee support for virtually any 
why they call Rainbow Technologies — language as well as future technologies like 
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Most Widely Used Keys Call For Yourself 


It's true, more than It's no wonder seven 
10,000 software out of the ten largest 
developers have called on software companies 


Rainbow Technologies for the Sentinel® 
Family of hardware keys. More than any other 


use Sentinel keys from 
Rainbow. With direct support 


in the world. In fact, there are over 4,000,000 from offices and distributors in 41 countries 
Sentinel keys in use today. That's because they worldwide, no one else can match Rainbow's 
are the most technologically sophisticated. Take reputation for service. Want to سا‎ 


the SentinelSuperPro™, for example. know more? Call Rainbow 2-2 7 
Featuring next generation ASIC today. Ask for a free copy < 


| technology, this key provides the ром GAL of The Sentinel Guide 
P highest security and most flexibility L^» To Securing Software. 800/ 859 8569 
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UNIX, 05/2, open systems and Macintosh. Sentinel Evaluation Kits. 


Securing the future of software 
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ЧИТИП Developing Software Overseas 


пасата IE aS 
Software Process Maturity | Scale 
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о Level 1 1: 'Initial—The sly to complete the e project 


i Level 2: Repeatable—Good project organization/plan- Я 
ning, testing, and quality assurance; оа тап- 5 
agement issues in hand: аыр д | 
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Level 3: Defined —A standardized DOM process 
across the organization; integro. control; peer: Review Ale s and pre training 
programs to improve human skills to meet the organization’ 5 needs. ` ; ; 


Level 4: Managed—A solid metrics program in ое the е ӨТІ to uan the process; the T. 


ability to establish and: meet benchmarks 


Level 5: Optimizing—Pulling. all the pieces together reacting to changes. nes — 
proactively anticipating problems; the ability to use numerical metrics to feed teck 
into the process; and continuous Improvement based on трапе. 


Source: Software Engineering тее. 


And if your users and developers are 
accustomed to working with a rigorous 
software methodology that CASE tools 
support, you can reduce the communica- 
tions problems substantially. The Pact 
Group, a company based in Lyons, France, 
has taken this approach. It works with Eu- 
ropean clients and documents user re- 
quirements in a KnowledgeWare ADW 
CASE tool. The ADW repository is then 
shipped to Manila, where a “software fac- 
tory” of Filipino programmers, each 
equipped with a personal Knowledge Ware 
CASE tool, carries out the design, imple- 
mentation, and testing. 


Stage 3: Offshore Generic Software 

The third stage in the growth of the off- 
shore software industry is the develop- 
ment of generic software products—such 
as word processing packages, spreadsheets, 
and database programs—that can be mar- 
keted both in the home country and in the 
rest of the world. 

This stage often begins with the off- 
shore software developers producing soft- 
ware for their local markets. This is pos- 
sible because off-the-shelf American 
software may be unsuitable for a variety of 
reasons. The American software giants 
might consider the software market in 
Uruguay, for example, too small to bother 
with. Also, senior managers at Microsoft 
have told me that a new product doesn’t 
even show up as a “blip” in the accounting 
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software organization to 


system until it generates 
$50 million in annual 
revenues; but this would 
represent a phenomenal 
success for a software producer in many 
developing countries, who would be happy 
with even a small fraction of that amount. 
Similarly, American software producers 
might ignore Brazil because of problems 
with government bureaucracy or concerns 
about rampant piracy. They may have ig- 
nored North African and Middle Eastern 
countries for political reasons or because 
they couldn’t or wouldn’t cope with the 
difficulties of Arabic script. 

American-made software can pose other, 
more subtle problems once it crosses the 
border. Standard, shrink-wrapped PC soft- 
ware packages from software giants like 
Lotus and Microsoft are intended primar- 
ily for operation on American-built hard- 
ware boxes by English-speaking program- 
mers. No matter what vendors tell you 
about their support for non-English lan- 
guages and less-common PC clones, pro- 
grammers in developing countries such as 
Mexico, Brazil, and Chile find the reality 
quite different; they talked to me at length 
about their problems getting "standard" 
software (e.g., word processors or spread- 
sheets) working on their machines. Some- 
times the problem was with the hardware 
or the operating system, and sometimes it 
was with the foreign-language dictionary 
or thesaurus. 


Within Motorola — a 
company where quality is 
taken seriously — the only 


achieve level 5 on the SEI 


scale is in Bangalore, India. 


Stage 3 becomes more interesting when 
the offshore developer decides to bring its 
software to the North American market- 
place. Obviously, the same kind of prob- 
lem can exist when dealing with the Eu- 
ropean or Japanese marketplace or any 
other market that already has an advanced, 
computer-literate user population. Even if 
the new software is bug-free, the devel- 
oper's cultural assumptions and trappings 
may cause problems (e.g., with user man- 
uals and GUI interfaces that the Ameri- 
can user finds subtly unacceptable). (For 
another perspective on cultural differences, 
see "Crossing the Cultural Boundary" on 
page 107.) 

But the real problem involves market- 
ing. The cost to bring even the smallest 
PC application into the American market- 
place can be daunting enough for the 
American start-up soft- 
ware company, let alone 
its third-world counter- 
part in Montevideo or 
São Paulo. Moreover, 
access to a million dol- 
lars provides no guar- 
antee of success. You 
can argue that Microsoft 
and Lotus are jugger- 
nauts, not because of their software tech- 
nology but because of their marketing mus- 
cle. Suppose a software organization in 
India developed a look-alike version of 
Windows NT that was functionally equiv- 
alent but half the price, twice as fast, and 
only half as big. Even aside from the issue 
of copyright-infringement lawsuits (which 
is also an extremely potent marketing 
weapon), what chance would the Indian 
company have to market the product suc- 
cessfully? 

Perhaps NT is too ambitious. What 
about a word processor? Many articles in 
the trade press have complained about 
rampant bugs and bloated “fatware” char- 
acteristics of the latest releases of Mi- 
crosoft Word and WordPerfect 6.0 (see 
“Fighting Fatware,” April 1993 BYTE). 
It’s easier to imagine an offshore software 
producer successfully marketing a $100 
word processor that provides 80 percent of 
the functionality of the big-name brands 
but manages to fit in 256 KB. Even if you 
were to give it a full megabyte, you'd still 
be far ahead of the fatware products that 
require 8 to 10 MB of disk space—and 
that's just for the DOS versions; Windows 
software can take 15 to 30 MB or more 
per package. 

The natural reaction is to dismiss such a 
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INCREASE SPEED 


WINProbe uncovers the secrets to faster 
Windows operation. Simply click your mouse 
on “Tune Up” and WINProbe analyzes your 
system, then gives you up to 35 suggestions on 
how to speed up your system... 


• Analyzes SmartDrive settings to improve 
hard drive performance 

* Identifies and explains how to set up a 
permanent swap file 

“ Identifies which mode is best, Standard or 
Enhanced 

* Pinpoints the optimum driver for your VGA card 

е Optimizes and frees fragmented memory 

* Analyzes and suggests the best Windows setup 
for your system 


TROUBLESHOOT 
YOUR OWN PC 


Few things are more aggravating than computer 
downtime and lockups. You waste time waiting for 
help and usually pay a dear price to get ЇЇ when you 
finally do. Your time is valuable, so let WINProbe 
troubleshoot the problem for you. You'll be able to 
quickly identify the source of the problem; hard- 
ware, software, or configuration. Telephone support 
time is slashed. Repair bills drop like a rock (5096 
and more of your repair bills are for diagnosing the 
problem, WINProbe does it for you at NO COSTI). 
Tests include... 


* CPU and system board in 16 and 32 bit operation 

« Math coprocessor 

* Memory; conventional, extended, expanded, 
and XMS 

е COM ports and MODEM control lines 

* Floppy drive speed and surface analysis 

e Hard drive surface analysis 

* Keyboard and scan codes 

* Video adapter and screen 

* Mouse initialization and Interrupts 

* Printer operation, output, and cable 
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“This $99 toolkit deserves high praise for 
ease of use, completeness, and accuracy." 


“А bargain worth writing home about.” 
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"WINProbe's most impressive offering is its 
memory-reclamation capability. This feature 
alone is worth the price of admission.” 


COmputi ! 


RESOLVE SETUP PROBLEMS 


Say ‘goodbye’ to software and hardware configura- 
tion and setup problems. WINProbe provides 
helpful information on... 


Installing a new hard drive 

CMOS display and edit 

IRQ, DMA, and UMB usage 

What to do when installing an add-in card 
Cleaning up *.INI and *.GRP files 

Memory allocation and management 

Locating and removing duplicated system files 


OPTIMIZE MEMORY 


WINProbe includes a memory optimization feature 
which lets you reclaim memory that Windows applica- 
tions use but don’t properly make available when 
you're in another program. Now you can avoid system 
crashes and other problems caused by reduced avail- 
able memory. 
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COMPATIBILITY 


WINProbe requires an [BM AT, 386, 486, PS/2 or 
compatible with at least IMB of RAM, DOS 3.1 or 
higher, Windows 3.0 or higher, and either a 
Hercules mono, EGA, VGA, or SVGA video. А 
mouse is recommended but not required. 


BUY WINPROBE OR 
BUY THE BUNDLE 


WINProbe is available by itself or in a special 

bundle with PC Certify, Landmark's DOS trouble- 

shooting software and Landmark DOS for Win- 
dows, the remarkable DOS-like operating shell for 
Windows. 


2 GREAT DEALS! 
YOUR CHOICE: 
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RESEARCH INTERNATIONAL CORPORATION 
703 Grand Central Street е Clearwater, FL 34616 


Copyright © 1994 Landmark Research Intemational Corp. All fights Reserved. WiNProbe and PC Certify are trademarks of Landmark Research international Corporation. Windows а trademark of Microsoft Corporation. Other names are trademarks of thes associated сөгеті. 
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SERO Developing Software Overseas 


Software in Russia 


RONALD B. SCOTT 


ЕЕ ack іп 1989, when the Perestroi- 
ka policies of Mikhail Gorba- 
chev began lifting the iron curtain, sev- 
eral people in the information industry 
seemed to think that Russia had dilapi- 
dated facilities, outdated equipment, and 
technical knowledge and skills that bor- 
dered on the Neanderthal. And Russia’s 
well-deserved reputation as a “one-disk 
nation” limited its appeal as a software 
market. 

That was then; this is now. Russia 
adopted copyright laws last year, and а 
new ethical standard has been taking 
hold. Bootlegging hasn't yet gone the 
way of the manual typewriter, but nowa- 
days "owning legal software is a status 
symbol," according to Esther Dyson, an 
industry watcher who has taken an active 
interest in eastern Europe and Russia. 

Judging by strong sales in the fourth 
quarter of 1993 and the first two months 
of 1994, an attitude adjustment is being 
felt. Hard numbers are elusive and would 
not be large in dollars, but established 
companies did up to 70 percent of their 
annual business during 1993's final 
quarter, a year in which sales jumped 
40 percent overall. Despite inflation, 
unit sales increased at similar paces. De- 
mand for exhibit space at Moscow's 
Comtek '94 trade show quadrupled. No- 

‘vell, which previously sold NetWare 


through distributors, will open a Russian 
office in 1994. Compaq plans to sell its 


machines direct to end users. Oracle is 


doing well, as are several CAD/CAM 
developers. 


A Two-Way Market 

More and more Western organizations 
are discovering that Russian develop- 
ment teams are extremely cost-efficient 
(a well-paid Ph.D. engineer earns about 
$200 a month) and skilled. This may not 
thrill unemployed U.S. programmers, 
but it suggests that, despite inflation ap- 
proaching 1000 percent in Moscow, the 
Russian software industry has consider- 
able vitality. 

In late 1990, Lotus Development 
opened an office in Moscow, expecting to 
get more arrows in its back than bills in 
its wallet. “Our entry strategy was very 
conservative: Win market share without 
losing money,” says Jane Kitson, presi- 
dent of Lotus Development Russia. Early 
success prompted step two and its savvy 
^ just in time" strategy. “We had all these 
rubles that were worth a lot more in Rus- 
sia than in the U.S., so we reinvested here 
to strengthen our organization and re- 
duce our cost of goods," says Kitson. 
“Today, everything but the shrink-wrap 
and the boxes is produced locally.” 

Lotus's pioneering actions have paid 
big dividends. At the present time, Lo- 
tus's Russian distributors report that Lo- 
tus 1-2-3 (the first Western software 
package specifically localized for the 


Russian market) accounts for 90 per- 
cent of the DOS spreadsheets in Rus- 
sia, according to a Lotus spokesperson. 
Lotus's Organizer, a personal informa- 
tion manager, was the first Windows 
product for the Russian market; it has 
virtually no competition, and the same 
goes for cc: Mail. The spokesperson also 
reports that "most of the 2 million 386 
and 486 computers in Russia are net- 
worked," and that Russia is proving a 
valuable testing ground for Notes, Lo- 
tus's group-information communica- 
tions software. 

Ironically, Lotus's network of 11 dis- 
tributors and 500 dealers—stretching 
from Kiev in Ukraine to Vladivostok on 
the Pacific Ocean—has benefited new- 
comers like Symantec and Microsoft, 
which finally and grudgingly established 
a ruble price for their products late last 
year. 
"Getting here first was critical, sell- 
ing for rubles was essential," says Kit- 
son. "Brand loyalty is stronger here than 
in the U.S., partly because the previous 
system taught that competition puts peo- 
ple out of jobs. We worked hard to con- 
vince our dealers that competition builds 
jobs, that it was not disloyal to distribute 
Microsoft products, too." 

Ás the pioneer, Lotus learned some 
early cultural lessons. First, instead of 
betting the farm on the unknown skills of 
a native, it imported a known expatriate 
American. "We didn't think we'd find 
the commercial skill set necessary to 


scenario as unrealistic, if not downright 
impossible—but is it any less plausible 
than Japan's marketing the Honda Civic 
and Toyota Corolla against Detroit's 
1970s-era gas-guzzlers? In fairness, I 
should point out that the Japanese had been 
producing automobiles for their own mar- 
ketplace for 20 years before they decided 
to enter the U.S., and they also had a great 
deal more capital than the typical two- 
guys-in-a-garage software organizations 
that are popping up in third-world coun- 
tries. On the other hand, it was barely over 
a decade ago that Microsoft and Lotus 
were, for all practical purposes, two guys 
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in a garage; things change quickly in the 
software field. In the meantime, you should 
expect to see foreign-developed software 
that is shrink-wrapped inside an Ameri- 
can software box; the consumer won't 
know that Russian programmers have de- 
veloped the software (see the text box 
"Software in Russia"). 


Stage 4: Exploiting Home-Grown Expertise 

The fourth and final stage in the develop- 
ment of a software industry involves the 
development of products that take full 
advantage of the native country's unique 
areas of applications expertise. I have seen 


unique applications that originated in 
Egypt, Brazil, Chile, India, Singapore, and 
the Philippines. All of them involve in- 
digenous applications expertise that is 
completely independent of the software 
technology per se, and all arc being pack- 
aged as commercially salable products. 


Egypt: Multimedia and International 
Finance. A good example of home-grown 
expertise is Egypt, which has built some 
wonderful multimedia applications to 
catalog, manage, and display its vast trea- 
sure of historical artifacts. These appli- 
cations are likely to be far more sophisti- 


make a product and sell it at a profit with- 
out making bribes,” says Robert P. 
Schechter, Lotus senior vice president. 
Second, Lotus gave Kitson the title of 
president, a distinction it offers no other 
Lotus country manager. There is little 
doubt that her title smooths relations with 
rank-conscious, male-chauvinist Russian 
apparatchiks and businessmen. 

Most barriers weren't difficult to over- 
come. “All of the professional Russian 
employees speak decent English. And 
all the programmers here speak С++, 
too," says Alexander Lvov, Lotus's di- 
rector of localization. 

There is an ironic side to the software 
growth story. Although Western prod- 
ucts have made significant inroads in the 
former Soviet Union, few (if any) Russ- 
ian products have made it out to the 
West. However, substantial chunks of 
Russian code can be found in “more 
products than we know of,” according 
to industry-watcher Dyson. In March, 
for instance, Probots of Northampton, 
Massachusetts, released GMS 2.0, an 
automated modeling system that incor- 
porates advanced mathematical technol- 
ogy developed by the Russian Academy 
of Sciences. Corel has licensed a spread- 
sheet from Microinforum in Moscow and 
embedded it in CorelDraw 4.0. 

Many believe that licensing underlying 
code will make up the bulk of the East- 
to-West software trade for some time to 
come. “Тһе technology gap is too huge; 
most Russian products are obsolete by 
US. standards,” says George Tarasenko, 
а software engineer who emigrated to 
-the U.S. nine years ago and now con- 
sults with companies such as Bell. At- 


cated than anything Americans would 
build in the U.S. 

Obviously, the technology of multime- 
dia is being developed largely in Holly- 
wood and Silicon Valley, but the applica- 
tion of multimedia often depends on local 
circumstances. Every country has muse- 
ums, and even the U.S. has some historical 
artifacts that date back a few hundred 
years—but it's hard to imagine another 
country with as many millennia of accu- 
mulated history as Egypt. And while mu- 
seums in the U.S. are often ignored by 
everyone but bored retirees, Egypt's mu- 
seums and historical artifacts are a major 
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lantic and Clear Software, а company 
founded by another Russian emigre, 
Vadim Yasinovsky. 

Over time, though, you can expect 
Russian engineers to produce more sub- 
stantial add-in/add-on products. When 
Microsoft introduced its Russian version 
of Windows last October, the company 
sponsored a developers’ conference that 
was packed with engineers who had pre- 
viously been developing Windows prod- 
ucts using the English-language version. 

Lvov and Tarasenko see many oppor- 
tunities for collaboration: “Because of 
the broad, theoretical education Russian 
engineers receive, they are good at build- ` 
ing the skeleton for a product, while 
Americans, who receive more special- 
ized training, are good at putting flesh 
on the skeleton," says Lvov. 

“We have much to learn from each 
other," adds Lvov, who sees real advan- 
tages in Western development and com- 
pensation practices. "Teamwork was 

more important than quality in the old 
Russian system. Everyone was always 
minding your business," he says. "Now, 
I have team members to consult with 
when I need help, but I own my assign- 
ment. Before, you weren't penalized for 
failing—but you weren't rewarded for 
producing, either." W 


Ronald B. Scott is SAGEN of the Boston of- 
fice of Ruder.Finn, Inc., a global-marketing com- 
munications firm. He writes a monthly column on 
business in the former Soviet Union for The 
Boston Business Journal. He was formerly a 
marketing executive with Baltic American Soft- 
ware, a joint Russian-U.S. venture. You can 
reach him on the трек or. BIX at editors & 
bi com. 
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tourist attraction and thus a major source of 
revenue. In addition, they are a constant 
source of investigation by scholars wishing 
to carry out research “at the source.” If 
you were a museum director in Greece, 
Rome, China, India, or any other country 
with millennia of history, culture, and his- 
torical artifacts to catalog, organize, and 
present to the public in multimedia form, 
you would almost certainly find better sys- 
tems to buy from the museums in Cairo 
than from those in Cleveland. 

Ironically, Egypt has also built some of 
the world’s most sophisticated financial 
applications for managing its vast array of 


loans and financial-aid packages from nu- 
merous countries, international agencies, 
and relief organizations. Other third-world 
countries might find such applications 
quite useful, and they certainly won’t find 
anything like them in the catalogs of Bor- 
land, Apple, or Microsoft. 


Hong Kong: The Race Is On. The Royal 
Hong Kong Jockey Club generates nearly 
$10 billion in annual revenues from horse 
racing and other forms of entertainment. 
The club’s MIS organization is certainly on 
a par with the best in the U.S., and it uses 
the latest object-oriented methodologies 
and client/server architectures, But what 
MIS knows about computer support for 
offtrack betting is truly unique; there are 
betting stations sprinkled all over Hong 
Kong like ATM machines, and the level of 
sophistication is awesome. Several Amer- 
ican municipalities allow offtrack betting, 
but how many languages and character 
sets do their systems have to support? How 
many currencies? The Jockey Club han- 
Ше all these variables and more. As a 
result, it is in а prime position to sell its 
system to other race-happy centers in Aus- 
tralia, Kuala Lumpur, and so on. 


Singapore: Shipping Out the Red Tape. 
Over the past decade, Singapore has be- 
come known as а center of high-tech man- 
ufacturing; a number of electronics com- 
panies and computer firms have regional 
headquarters there. But for centuries prior 
to the computer age, Singapore was a deep- 
water port and trading center for ships ply- 
ing the waters between Europe and the 
Orient. As a result, the native population of 
Singapore knows an enormous amount 
about shipping and about the paperwork 
and information processing required to 
move cargo items on and off ships—cus- 
toms forms, bills of lading, and dozens of 
other forms. The faster this paperwork can 
be processed, the faster a ship can unload 
its cargo, reload a new cargo, and be on 
its way to the next port. 

Singapore has spent several years cre- 
ating an extremely sophisticated comput- 
erized management system for its deep- 
water ports. This system, developed with 
assistance from the National Computing 
Board as part of its larger scheme to make 
Singapore an “intelligent island” within 
the next decade, makes heavy use of ex- 
pert-system technology. Singapore now 
markets its port management system to 
Rotterdam, Hong Kong, New York, and 
other major ports around the world. 

continued 
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Brazil: Banking on Hyperinflation. Con- 
sider the impact of hyperinflation, a prob- 
lem that the U.S. has not experienced since 
the revolutionary war. Countries such as 
Brazil have dealt with the phenomenon 
for decades, and it has had a pervasive in- 
fluence not only on their economies as a 
whole but also on the various computer 
systems used to operate businesses within 
those economies. Remember how anxious 
you were in the early 19805 to get an extra 
day’s interest on your bank account when 
interest rates were hovering around 20 per- 
cent? Remember how annoyed you got at 
banking inefficiencies, and how nobody 
could explain what happened to your 
money in the three days between the rent 
check’s being deducted from your account 
and showing up in the landlord’s bank ac- 
count? 

Well, imagine what it’s like to live ina 
country where the inflation rate is 30 per- 
cent per month, where the locals joke that 
you can tell whether inflation is really bad 
by watching whether people travel by bus 
(where you pay at the beginning of the 
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ride) or taxi (where you pay at the end of 
the ride). In the case of Brazil and a num- 
ber of other countries, you can also add 
the fact that banks have nationwide char- 
ters, without the crazy-quilt of state-char- 
tered banks that exists in the U.S. The end 
result is that some of the banking systems 
developed in Brazil are much more supe- 
rior to those in the U.S. and are being mar- 
keted aggressively in countries whose 
economies are more like Brazil’s than the 
U.S.'s. 


The U.S.: Still Competitive. Meanwhile, 
the U.S. still has application areas where it 
can expect to maintain a competitive ad- 
vantage. For example, the U.S. dominates 
the world in PC-based operating systems, 
and it will probably continue to do so for 
the foreseeable future. Applications and 
systems involving multimedia technology, 
agents and wizards, pen-based and wire- 
less/mobile computing, and virtual reality 
are areas of strength, as is anything in- 
volving the information highway. On the 
other hand, you could have said the same 
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extensive research in next-generation 


input device technology. 


Features: 


1. Ten-Key equipped compact design. 


2. Data entry by mouse and ten-key operations, 
instead of keyboard entry, increases productiv- 
ity of Windows based applications and spread 
sheet programs. Side key allows switching 
between mouse / ten-key /function key opera- 


tion modes. 


3. LED indicates each mouse operation mode. 
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120 BYTE JUNE 1994 


about client/server technology, object on- 
entation, and various other technologies a 
few years ago—and now those technolo- 
gies are deployed around much of the 
world. 


A Brave New World 

Worldwide competition in the software 
industry is not a unique phenomenon. Soft- 
ware engineers in the advanced countries 
can compete with those in the third world, 
just as American and European automo- 
bile companies have learned to compete. 
But that process cannot even begin until 
workers and management in the advanced 
countries learn that serious competition 1s 
possible, and that it is real. The software in- 
dustry has not yet recognized this, but we 
will certainly see it occur during the next 
few years. B 


Edward Yourdon is the globe-trotting author of 
numerous books on structured and object-oriented 
programming, and editor of the American Pro- 
grammer and Guerrilla Programmer newsletters. 
Не can be reached on the Internet at yourdon @ 
acm.org or on BIX c/o “editors.” 
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More businesses are embracing distributed 
database technology to better integrate 
their data and inform their staffs 


DCE: Building the 

Distributed Future ............ Page 125 
The DCE standard provides the foundation 
for a distributed enterprise. 


Providing Remote Access з»: 
Performance and data integrity are key. 
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Distributing Data ............ Page 139 


The Holy Grail of distributed databases is 


to supply reliable data anytime, anywhere. 


Changing ElSes................ Page 183 


Traditional EIS systems must adopt to a 
distributed environment. 


‚ —._ = ш up oc 
Managing Storage ............ Page 153 


Making stored information available in a 
speedy, cost-effective manner is a 
challenge. 


Security Concerns ............ Page 165 


Controlling access is first place to start. 
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Quad 100-MHz Pentium 
MultiProcessing! 


As its name suggests, the new ALR 
Revolution Q-SMP™ is nothing 
short of revolutionary. Even in its 
base configuration, this system tow- 
ers over the competition in both 
performance and value. By combin- 
ing fast 90- and 100-MHz Pentium 
processors with 256-KB of level two 
write-back cache and our own perfor- 
mance boosting interleaved memory 
architecture, the Revolution Q-SMP 
easily clocks over 110 VAX MIPS. 
But that type of power is nothing 
compared to this system's ultimate 
potential. Thanks to its unique 
ALR Q-SMP modular architecture, 
the Revolution Q-SMP can accommo- 
date up to four 90- or 100-MHz 
Pentium processors. It would takea 


"nm Solari? 

bak VF 

ui ғу 
Y 7 


MOCK Pa WT, 


Bite MA Ni, (ететі! 


small room full of 66-MHz i486DX2™ 
systems to equal this type of sym- 
metrical multi- 
processing power! 
More importantly, the 
Revolution Q-SMP 
complies with the 
newly issued Intel® 
MP Spec v 1.1™ multi- 
processing standard, making it 
compatible with soon to be released 
"off-the-shelf" multiprocessing ver- 
sions of the most popular multi- 
user/network operating systems. 
Matching this seemingly bound- 
less processing power is a cavernous 
double-wide chassis with room for 
over 14-GB of fully accessible disk 
storage (over 22-GB with soon-to-be 
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For a New 
Revolution. 


The ALR REVOLUTION Q-SMP 


ALR COMPAQ 
REVOLUTION Q-SMP — ProLiant" 

D Miz PER BB-Milz PENTIUM 
МАХ 4 CPUS ТП МАХ 4 CPUs | 
НМ BUS ES ESABUS f 
МАХ 1-68 ВАМ 512-MB RAM - 
EDC/ECC Memory ШУН Memory 
3 Storage Bays B Storage Bay! 
715 WATTS Power 445 WATTs Power 
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$22,100 MSRP (4 CPUs} $35,700 ESP" (4 CPUs | 


Sytems Configuration: 64-448 RAM, 2-GB SCS] ARRAY 
(4х540-МВ HD), CD-Rom and Microsoft” Windows NT, 
“ESP (estimnted start price) quoted byautirisd Carga? тебу. 
VAX MIPS lise on Drystone 21 . 


available 2-GB drives). Add 10 EISA 
expansion slots, three VESA VL 
local bus extensions, room for up to 
1-GB of EDC (Error Detection & 
Correction) RAM, and our industry 


. C. , leading 5 year/15 month 
ІШ// warranty with the first 
year of on-site service for 


"= free*, and you havea 
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ALR REVOLUTION МР", [n its base con- 
figuration, it's a tow cost 100-MH2 486DX4™ 
powered system. With four 32-bit PCI local 
hus slots, six 32-bit EISA slots, and room for 
up to 12-GB of dati storage, it offers plenty of 
room for high speed disk arrays, 32-bit LAN 
adapters, and other network expansion 
options. As your network grows, the DX4 
processor module can easily be replaced with 
a 90- or 100-MHz Pentium processor. And 
when your needs increase even more, you сап 
add a second Pentium processor, converting 
the Revolution MP into a true, symmetrical 
dual processing super server! 

server that’s nearly impossible to 

outgrow. 

To join the new revolution in 
server technology, visit your local 
ALR reseller today, or call us at: 


{i —=- ==, ЫТ 
M ерү 1 
ы! А "IUE Ble ЦЧ | 


Advanced Logic Research, Inc. 


9401 Jeronimo, irvine СА 92718 
TEL: (714) 581-6770 FAX: (714) 581-9240 
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DCE: Building the Distributed Future 


MICHAEL D. MILLIKIN 


istributed computing 
deals with higher-level 
issues than physical me- 
dia and interconnection. 
The distributed environments must give 
users and applications transparent ac- 
cess to data, computation, and other 
resources across collections of multi- 
vendor, heterogeneous systems. The 
strategic architectures of every major 
system vendor are now based on some 
form of distributed computing envi- 
ronment. 

The key to realizing the theoretical 
benefit of such an architecture is trans- 
parency. Users can’t spend their time thrashing about try- 
ing to figure out where something is. Nor should developers 
have to code into their applications the locations of re- 
sources over the network; it is in no one’s interest to force 
applications developers to become communications gurus. 
Nor should business users have to worry about mounting 
remote volumes. And from the MIS viewpoint, the net- 
work should be manageable. The final picture is one of a 
“virtual” network: a collection of workgroup, departmen- 
tal, enterprise, and inter-enterprise LANs that appears to the 
end user or client application to be a seamless and easily ac- 
cessed whole. 

One technology that will figure prominently in the future 
of distributed computing is the Open Software Founda- 
tion’s DCE (Distributed Computing Environment). OSF's 
DCE is an integrated set of operating-system- and net- 
work-independent services that support the development, 
use, and maintenance of distributed applications. Because 
of its ability to enable a manageable, transparent, and in- 
teroperable network of multivendor, multiplatform sys- 
tems, DCE could prove to be one of the most important 
technologies of the decade. 

DCE 15 a technology most users will likely end up li- 
censing from their system vendors. Most of the major play- 
ers have committed to delivering DCE in future versions of 
system and network software. For example, IBM, which 
provides a number of AIX-based DCE products, has broad- 
ened its DCE offerings to include PC LANs. In September 
1993, IBM shipped a DCE SDK (Software Development 
Kit) for OS/2 and Windows and, at the same time, made 
available its first DCE product aimed at PC end users, the 
DCE Client for OS/2. In February, after months of testing, 


a Windows cousin appeared. By 
the end of this year, IBM plans 
to begin beta testing a new OS/2 
LAN Server that will include 
“snap-on” modules for specif- 
ic DCE services. 

Some large end users, how- 
ever, went directly to OSF to li- 
cense the early versions of the 
software. Those are the sophis- 
ticated users—such as Citibank, 
the Argonne National Labora- 
tory, and the Jet Propulsion Lab- 
oratory—that began to develop 
distributed applications in-house. 

For example, Citibank developed a prototype application 
in which a Sun workstation makes calls to an IBM RS/6000 
server, which in turn executes APPC (Advanced Peer-to- 
Peer Communications) LU6.2 calls that execute on an 
MVS host. In the past, Citibank developers would have 
spent months building some of the network application 
infrastructure (e.g., security, support for APPC, and trans- 
actional extensions) for such an application. 

In this prototype, however, a client Motif application 
running on a Sun workstation makes transactional RPCs 
(remote procedure calls) using a third-party vendor's 
(Transarc's) transactional extensions to DCE to a server 
running on an RS/6000. The RPC server there executes 
APPC 106.2 calls (using the Transarc APPC run-time li- 
brary), which execute on an MVS host. Everything par- 
ticipates in the same two-phase commit. [nteroperability in 


this union of MVS and Open Systems is transparent. 
continued 


Computing 


distributed 
computing usable 
and invisible 


JUNE 1994 BYTE 126 


OSF's Distributed 


Environment 
standard makes 


ILLUSTRATION: ROBERT BURGER с 1994 


ee тр тт 
аны Құл қта acme 4а, ГҮ АК КА Bm и. а 
urs, ле. 


те 
T 


14 
LU 

\ 
i 


es 


SPECIAL 


Citibank developers get to concentrate on 
the application rather than the application 
enablers. That is the promise of DCE in 
action. 

DCE is constructed on a layered archi- 
tecture, from the most basic providers of 
services (e.g., operating systems) up to 
higher-end clients of services (e.g., appli- 
cations). Security and management are 
essential to all layers in the model. Cur- 
rently, DCE consists of seven tools and 
services that are divided into fundamen- 
tal distributed services and data-sharing 
services, 

The fundamental distributed services 
include threads, RPCs, directory service, 
time service, and security service. Data- 
Sharing Services build on top of the fun- 
damental services and include DFS (Dis- 
tributed File System) and diskless support. 
The OSF has reserved space for possible 
future services, such as spooling, transac- 
tion services, and distributed object-ori- 
ented environments. 


Threads 

Traditionally, applications deal with pro- 
cesses, each of which has a single thread of 
control. In this model, multiple tasks with- 
in applications are divided among multiple 
communicating processes. 

Essentially, threads extend the process 
model to multiple threads of control that 
share a single address space and set of re- 
sources. A multithreaded program has de- 
composed a single program into multiple 
threads of execution. Pe ail are an im- 
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portant emerging model 
for expressing рага!- 
lelism within a process, 
especially within a dis- 
tributed environment. 

For example, this 
threading capability be- | 
comes particularly im- 
portant within the con- | 
text of an RPC. The | ==" 
RPC is synchronous by 
nature: A client makes a — 
call for a remote function and then waits 
around until the call is fulfilled. With 
threads, however, one thread can make the 
request, but another can begin to process 
the data from a different request. Thread- 
ing can therefore greatly improve the per- 
formance of a distributed application. 

The threads model puts less demand on 
the skill of a programmer than other par- 
allelism alternatives, such as explicit asyn- 
chronous operations or shared memory. 
Asynchronous interfaces, although they" ve 
existed in some environments for some 
time, can be complex to implement. In the 
commercial world, the less retraining a 
new technology causes, the better—re- 
training programmers can be a major cost 
constraint. Threads preserve a traditional, 
synchronous view of the world. 

Because of threading's obvious perfor- 
mance benefits, most modern operating 
systems are multithreaded. Much of the 
installed base is not, however. To pro- 
vide threads to support distributed appli- 
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cations on those systems that do not sup- 


F7] port threading natively, 
`, | OSF DCE offers a threads 
0 | package. This is essen- 
- | tially a library of threads 
routines. 

Compared to kernel- 
based threads, library- 
based threads have some 
functional restrictions, but 
they are really the best 
choice for broad heteroge- 
neous interoperability at 
this time. The presence of 
threads libraries provides a 
common denominator of 


The DCE architecture follows a 
layered model that integrates a 
set of technologies. The most 
basic, or supplier, services— 
such as the operating system— 
are at the bottom, with the 
highest level being service 
consumers, or applications. 
Security and management apply 
to ail layers. 
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fünetierediity across different operating- 
system platforms that might or might not 
have native support. The DCE RPC; the 
security, directory, and time services; and 
DFS all use the threads service. 


The RPC 

A well-known mechanism for implement- 
ing distributed processing, the RPC ex- 
tends a familiar programming model (the 
procedure call) across the network. The 
RPC can handle the nuts and bolts of dis- 
tribution (e.g., the semantics of the call, 
binding to the server, or communication 
failures). In theory, the programmer does 
not have to become a communications ex- 
pert to write a distributed network appli- 
cation. Programmers will use an interface 
specification language to specify the op- 
erations. Compiling this then produces 
code for both client and server. To enable 
this type of function, the RPC must be sim- 
ple, transparent, and reliable and must per- 
form well. 

The DCE RPC offers simplicity. It ad- 
heres to the local procedure model as 
closely as possible while providing the 
distributed aspects of applications in a 
straightforward manner. It foists less of a 
conceptual change on developers, there- 
by reducing retraining time. This is espe- 
cially important for in-house corporate de- 
velopment teams. 

Consistent protocol is another DCE 
RPC hallmark. The RPC protocol is clear- 
ly specified and is not subject to user (1.е., 
developer) modification. This guaranteed 
core is an important consideration in a het- 
erogeneous environment requiring inter- 
operability. It'S a specific design philos- 
ophy that the OSF has chosen; proponents 
of other RPC tools think that flexibility 
and the ability for developers to customize 
by adding their own functional extensions 
are more important. 

Regardless of the transport protocol it 
runs on, the DCE RPC provides identical 
behavior and keeps the management of 
connections invisible. The RPC interface 
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FF-MAIL SOLVES THE BIGGEST 
J problem facing e-mail users 
" today...the ability to cost- 
effectively provide cross-platform 


messaging in today's open-systems 
enterprise. Z-Mail operates on 
Windows™, Macintosh? and virtually 
all UNIX? platforms, moving e-mail 
effortlessly and transparently 
throughout your entire organization 
without the need for costly gateways! 


Z-Mail provides an extensive set of 
features, including Z-Script™, a script- 


Beds s greet trem we wp boos - Sieh pea seid been ere Bere 


Fas Chet weh ماد تاس‎ The only Red Ibing Ibal |мен den 
"e mp age ach (мы auai) aA 


Z-Mail for Windows 


2 Z-Code Software Corp.e 101 Rowland Way, Ste. 300 © Novato, СА 94945 
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Z-Mail for UNIX 


ing language that provides a set 
of fundamental commands allow- 
ing anyone from the end-user to 
the system administrator to 
extend their e-mail functionality. 
Using Z-Script, you can cus- 
tomize the user interface, 
change the directory service you 
use, or switch to an alternate 
mail transport protocol. By defin- 
ing customized rule-based filters 
to better manage the mail system 
itself, users are more productive both 
in and out of the office. 


Z-Mail also lets you send all types 
of file format attachments, includ- 
ing spreadsheets, graphics, data, 
sound and video, as easily as text. 
And because Z-Mail is based on 
standard messaging protocols, 
you can exchange mail not only 
across the hall, but across the 
Internet and throughout the 
world. 
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Z-Mail for Macintosh 


Let Z-Mail work for you as the only 
enterprise-wide e-mail system you'll 
ever need. Z-Code has been develop- 
ing proven, robust e-mail technology 
since 1985, so you are assured that 
Z-Mail provides the features and relia- 
bility you require. 


Call, fax, or e-mail to receive 
product information, techni- 
cal white papers, and a free 
demonstration kit. 


2-Code Software Corporation, Z-Mail, and the Z logo are trademarks of 2-Code Software 
Corporation. All other product names used are trademarks of their respective owners. 
Copyright © 1994, Z-Cade Software Corporation. Z-Code is an NCD company. 
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The CDS is optimized for local access. The bulk of directory 


service queries will ask about resources within the query 


originator's cell. The GDA takes queries to names that it cannot 
find in the local cell and passes them to another cell service or 
to the GDS, depending on the location of the name. Based on 
the X.500 standard, GDS functions as a higher level of the 
directory hierarchy In order to connect multiple cells іп multiple 


organizations. 


supports a variety of transports simulta- 
neously, and it allows the introduction of 
new transports and protocols without af- 
fecting the coding of the application. 

The DCE RPC fits in well with the oth- 
er needs of DCE: naming, DFS, security, 
and time service. The DCE RPC integrates 
with the authentication system to enable 
secure communications. It integrates with 
client and server threads, preserving the 
synchronous interface while allowing both 
client and server to exploit concurrency. 
Its ability to send and receive indetermi- 
nate-length streams of typed data supports 
DFS. 

The DCE RPC is integrated with the 
DCE Security Service to guarantee au- 
thenticity, integrity, and privacy of com- 
munications. And it supports doublebyte 
character sets, such as those used in Japa- 
nese and other Asian languages. 


Distributed Directory Service 

Finding things (e.g., users, resources, data, 
ог applications) іп a distributed network 
is the task of the directory service. Name or 
directory services must map large num- 
bers of system objects (e.g., users, organi- 
zations, groups, computers, printers, files, 
processes, and services) to user-oriented 
names. The problem is difficult enough in 
a homogeneous LAN environment, given 
personnel and equipment moves and 
changes to names, locations, and so forth. 
In a heterogeneous global WAN (wide- 
area network) environment, the directory 
task becomes considerably more complex, 
given the need to synchronize different di- 
rectory databases. Furthermore, as dis- 
tributed applications appear on the net- 
work, the directories have to begin tracking 
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е? all those objects and their components 
as well. 

A good name service makes use of 
a distributed computing environment 
transparent to the user. Users should 
not have to know the location of a re- 
1 | mote printer, file, or application, for 

| example, nor should they have to key 
in the X.400 mail address for a distant 
colleague. 

OSF specified a two-tier architec- 
ture for the name service to address 
both intracell and worldwide com- 
munications. The cell is a fundamen- 
tal organizational unit for systems in 
OSF’s DCE. Cells can map to social, 
political, or organizational bound- 
aries, and consist of computers that 
must communicate frequently with 
one another—workgroups, depart- 
ments, or divisions of companies, for ex- 
ample. Generally, computers in a cell are 
geographically close. Cells range in size 
from two to thousands of computers, al- 
though OSF cites tens to hundreds as being 
the most common range. 

Some vendors and users have pushed 
for the implementation of X.500 as a com- 
mon directory service at all levels. But the 
OSF believed that using X.500 at the work- 
group (i.e., cell) level would have been 
cumbersome because of the software and 
performance requirements—especially 
when more nimble cell-level directory ser- 
vices already existed in the market. 

There are four elements in the DCE di- 
rectory service: 


CDS (Cell Directory Service). A network 
cell is a group of systems administered as 
a single entity. The CDS is optimized for 
local access. The bulk of directory service 
queries asks about resources within the 
query originator's cell. Each network cell 
needs at least one CDS. 


GDA (Global Directory Agent). The GDA 
Is a naming gateway that connects the DCE 
domain to other administrative domains 
through the X.500 worldwide directory 
service and DNS (Domain Name Service). 
The GDA takes queries to names that it 
cannot find in the local cell and passes 
them to another cell service or to the Glob- 
al Directory Service (depending on the lo- 
cation of the name). To look up a name, a 
client queries the local GDA. The GDA 
then passes an interdomain name query to 
the X.500 service. This service returns the 
response to the GDA, which in turn re- 
sponds to the client. The OSF GDA can 


be compatible with any global naming 
scheme. 


GDS (Global Directory Service). Based 
on the X.500 standard, the GDS functions 
as a higher level of the directory hierar- 
chy in order to connect multiple cells in 
multiple organizations. 


XDS (X/Open Directory Service). Support 
for the X/Open API for directory service 
calls allows developers to write applica- 
tions independent of the underlying direc- 
tory service architecture. An XDS-com- 
pliant application will work unmodified 
with both DCE and X.500 directory 
services. 


Distributed Security Service 

There are two broad general categories of 
security services: authentication and au- 
thorization. Authentication verifies the 
identity of an entity (i.e., a user or а ser- 
vice). Authorization (or access control) 
grants privileges to the entity, such as ac- 
cess to a file. 

Authorization alone is only a partial so- 
lution, however. Authentication services 
must exist within a distributed network 
environment where a workstation cannot 
be trusted to identify itself or its users cor- 
rectly to shared network services. An au- 
thentication service is a mechanism for 
providing trusted third-party verification of 
user identities. An authentication service, 
which basically requires the user to prove 
his or her identity for each required ser- 
vice, must be secure, reliable, transparent, 
and scalable. 

OSF security is based on the Kerberos 
authentication system (developed at MIT’s 
Project Athena), augmented by security 
components (see “Distributed and Secure” 
on page 165). Kerberos uses private-key 
encryption to provide three levels of pro- 
tection. The lowest level requires only that 
user authenticity be established at the ini- 
tiation of a connection, assuming that sub- 
sequent network messages flow from the 
authenticated principal. The next level up 
requires the authentication of each net- 
work message. On the level beyond these 
safe messages are private messages, where 
each message is encrypted as well as au- 
thenticated. 

End users should be minimally affected 
by the network-based service. In other 
words, you shouldn’t have to memorize 
dozens of passwords or codes. A great deal 
of the security benefits stem from this 
network service’s managing a user’s 
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Everyone keeps saying 
PowerPC is coming. 
We believe you'd rather know 


where it’s going. 


IBM Microelectronics In the past year, which will offer exceptional performance in 
Total Technology Solutions" no doubt you've high-end workstation and server applications. 


heard quite a lot about our PowerPC" 
family of microprocessors. How they offer 
unprecedented, RISC-based performance. 
And how, according to nearly every industry 


publication, PowerPC processors are poised 


This impressive н is due to the 
extraordinary | 
scaleability of our 
PowerPC archi- 
tecture, a sharp 


contrast to the 
limited headroom 


to revolutionize personal computing. 


Yet for all this, we at 


= желе » IBM Microelectronics" of CISC-based менен | 
| The PowerPC alliance | Division understand you Of course, our momentum isn’t confined 
of Apple, ІВМ and | might still have questions. to products. Today, PowerPC processors are 


Motorola reached a | Not so much about how 


significant milestone | 
нареч де fast our PowerPC 


poised to run such popular operating systems 
as AIX? 05/97 Solaris, System 7, Windows* 


development and processors run, but how and Windows МТ, plus Taligent. In the 

fabrication of the soon you can confidently not-so-distant future, PowerPC adopters 

high performance put them to work for you can also look forward to the РомегОреп" 
PowerPC 604. 


and your customers. Environment (POE), a next-generation, 


The answers are closer 
than you think. As proof, consider that IBM 
Microelectronics has shipped nearly a half- 
million PowerPC 601" processors to the 
OEM market since September. Which 
means, by the time you read this ad, they'll 
already be powering a range of computing 
products throughout the world. To quote 
John Dunkle, president of the market 
research firm WorkGroup Technologies Inc., 
"It won't take long for the PowerPC to turn 
up in every segment of the market." 

And that's only the beginning. Right 
now, our PowerPC 603" microprocessor, 


ideal for mobile and energy-efficient desktop 


systems, is available for immediate sampling. 


By the fourth quarter of 1994, we plan to 
begin volume shipments of our PowerPC 
604;" a next-generation processor targeted 


at the high performance desktop market. 
Close behind will be our PowerPC 620;" 


PowerPC" 


standards-based platform. 

Need more proof? Well, major applica- 
tion developers like Adobe, Aldus, Claris, 
Microsoft, Quark and WordPerfect are busy 
creating PowerPC-based versions this very 
minute. Ánd current DOS/Windows" users 
can already count on state-of-the-art 
emulation technology for popular appli- 
cations. Most impressive of all, IBM 
Microelectronics plans to provide an 
outstanding array of PowerPC support, 
including software devel- v m 
opment tools, evaluation EVTE 


boards and a network of 
design centers. 

So as you can see, the real news isn't 
that PowerPC is coming, but what it 
already has going for it. To learn more, call 
IBM Microelectronics at 1-800-PowerPC, 
ext. 1430 (OEMs), ext. 1440 (programmers) 
or ext. 1450 (end users). 


* Not In nativa mode. 


Circle 281. on inquiry Card. 


ө 


SPECIAL 


Distributed 


Compuling 


for release in November. 


access—in other words, authorization. 

OSF added a registry service and an au- 
thorization service as well. OSF is also 
including authorization checks based on 
Posix-conformant ACLs (access control 
lists) and an authentication interface to the 
RPC. 

There is growing de facto support in the 
industry for public-key encryption sys- 
tems such as the one provided by the 
RSA (Rivest-Shamir-Adleman) method. 
(Microsoft and Apple, for example, are 
working with RSA technology.) OSF also 
intends that applications for DCE be роп- 
able from Kerberos to public-key authen- 
tication schemes such as that provided 
by RSA. 


Distributed File System 
The OSF DFS is intended to provide trans- 
parent access to any file sitting on any 
node on the network (security permitting, 
of course). A major concern in such a dis- 
tributed file system is making it simple 
for users. Vendors must address a num- 
ber of other issues in delivering such a file 
system. 

For example, a distributed file system 
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OSF Reorganizes, Sun Enters the Fold 


rom the Open Software Foundation’s inception in 1988, OSF’s relationship 

with Sun Microsystems was competitive, to be polite. Sun certainly was up to 
the challenge, with executives claiming that OSF really stood for “Oppose Sun For- 
ever.” The resulting contention prolonged the split be- 
tween the two major Unix camps for years. 

All that ended in March 1994 at Uniforum, where OSF 
unveiled a new business model and process that bring 
Sun’s SunSoft unit into the fold as one of the key members 
of the new organization. The new OSF (which is retaining 
the OSF name for the moment) is shifting to a more proj- 
ect-oriented operating model. Technology projects will be 
funded separately and managed individually, and engi- 
neering work will be outsourced. The hope is that this 
structure will promote more concurrent technology proj- 
ects, addressing more customer-specific technology issues 
and requirements in a more timely manner. 

The reorganized OSF relies on a new multi-tiered spon- 
sorship structure, consisting of executive sponsors and associate sponsors. Execu- 
tive sponsorship requires a three-year commitment at a membership fee of $1 mil- 
lion per year. Associate sponsors pay a fee of $200,000 per year. Existing 
membership levels for nonsponsors remain unchanged. 

OSF is also adopting a new technology selection process. In the past, OSF issued 
an RFT (Request for Technology) for a specific area, evaluated the submissions, 
and integrated those selected. Under the new organization, project sponsors can 
take the initiative in proposing a complete development solution in the form of a 
PST (Pre-Structured Technology). Under the new organization, DCE 1.1 is slated 
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should have a uniform name space. Files 
should have the same name, regardless of 
platform and location. Other features to 
consider are integrated security, data con- 
sistency and availability, reliability and 
recovery, performance and scalability to 
very large configurations without perfor- 
mance degradation, and coherent, loca- 
tion-independent management and ad- 
ministration. 

The OSF DFS, which is based on AFS 
(Andrew File System) from Transarc 
(Pittsburgh, PA), uses four principal com- 
ponents to address these needs: the DCE 
Logical File System, a protocol exporter 
(file server), a cache manager (client), and 
a token manager. 

The implementation of DFS provides 
an excellent example of how the various 
components of DCE work together. DFS 
software resides on each node of the net- 
work. DFS integrates the node file sys- 
tems with the DCE directory services, en- 
suring a uniform naming convention for 
all files stored in DFS. It uses the DCE 
security system, with ACLs to control 
access to individual files. The RPC stream- 
ing function allows DFS to move large 
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amounts of data through a WAN іп one 
operation rather than dribbling it across in 
smaller packets; this capability is very im- 
portant because of the latencies inherent 
ina WAN. 

To maximize file-access performance, 
DFS caches frequently access files on a 
workstation’s local drive. When a user ac- 
‚ cesses data on the file 

server, a copy of the 
| data is cached local- 
ly. When the user 


* Novell is finished working 
• бтен with the data, the file 
• Siemens Nixdorf is written back to the 
Information Systems server. The result is 
* Silicon Graphics rapid user access to 
“ Sony distributed files. 
« SunSoft To prevent prob- 
Тш lems from arising 


when multiple users 
on different comput- 
ers access and modify the same data, DFS 
uses a token management scheme to co- 
ordinate file modification. This prevents 
unintentional corruption of distributed files 
through multiple out-of-sync updates. 

DFS allows system administrators to 
subdivide file-system partitions into filesets 
(logical collections of files). Filesets are 
not mounted in the local file-system name 
space but are spliced into the DCE global- 
directory name space instead. The fileset is 
referenced by its global directory name, 
so its name is independent of its location. 
A fileset moved from one physical file- 
system partition to another maintains its 
global name. 

Thus, filesets make for easy adminis- 
tration. If a disk partition is getting close to 
capacity, an administrator can move file- 
sets to another partition or file server. 


Distributed Time Service 

Distributed network systems need a con- 
sistent time service. Many distributed ser- 
vices, such as distributed file systems and 
authentication services, compare dates gen- 
erated on different computers. For the com- 
parison to be meaningful, DCE must sup- 
port a consistent time stamp. 

In OSF DCE, a time server is a system 
that provides time to other systems for the 
purpose of synchronization. Any non-time 
server system is called a clerk. The DTS 
(Distributed Time Service) uses three types 
of servers to coordinate network time. A 
local server synchronizes with other local 
servers on the same LAN. A global server 
is available across an extended LAN or 
a WAN. A courier is a designated local 
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C/S ELEMENTS is a true object-oriented develop- 1 ETN 
ment environment that supports polymorphism, ы "а 
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Introducing C/S Elements 


The next generation client/server development environment. 


Moving to a client/server environment calls for robust tools that management and file J/O. C/S ELEMENTS. All the elements you 
deliver power, productivity, portability and flexibility to your need to succeed in client/server development. 
desktop. Now, all these benefits are available in one tool. To leam more about C/S ELEMENTS, attend a free seminar in your 


Introducing C/S ELEMENTS ™ the object-oriented development area. Call 1(800) 876-4900 ext. 827 or (415) 321-4488 for information. 


system that delivers mission-critical, database-independent 

applications. C/S ELEMENTS also includes a powerful event-driven 
language. A rich, object-oriented C/C++ interface. And a complete 
set of portable application services, such as error handling, memory 
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Distributed 


server that regularly coordinates with glob- 


al servers. Servers can obtain the official ` 


Universal Coordinated Time from stan- 
dards organizations (e.g., the U.S. Naval 
Observatory) via short-wave radio, dial- 
up lines, or satellite. 

At periodic intervals, servers synchro- 
nize with every other local server on the 
LAN via the DTS protocol. The OSF DTS 
synchronization protocol is interoperable 
with the NTP, the pro- 
tocol used by the In- 


Computing 


of GSSAPI (Generic Security Service Ap- 
plication Program Interface). The current 
scope of GSSAPI is establishing security 
contexts, performing peer-entity authen- 
tication, and yielding shared keys. One of 
its key goals is to provide non-RPC appli- 
cations operating within a DCE environ- 
ment with the ability to use the DCE 
Shared Secret authentication protocol. New 
audit subsystems in DCE 1.1 will track 
security-related events. 

DCE 1.1 will be fur- 


ternet. ther internationalized to 
Extending and sing ce | Object orientation | ers or encodings for 
Те premise tat DCE | will prove tobe — | ‘ats. Thenea ver 
ing tested and proven. | fundamental to the | ronis and extended 
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Encina extensions for 
transaction processing 
based on DCE. Major 
user corporations such 
as Amoco have com- 
mitted to DCE, and major system vendors 
such as IBM, DEC, and Hewlett-Packard 
are busy implementing and delivering el- 
ements of the technology. 

The University of Massachusetts at 
Amherst is using DCE as a foundation for 
providing an advanced computing envi- 
ronment called Project Pilgrim. The lead- 
ers of Project Pilgrim decided that DCE 
best met their needs for an integrated and 
comprehensive distributed computing en- 
vironment. Project Pilgrim is completing 
its own distributed printing, mail, and 
event-notification services to layer on top 
of DCE. 


OSF DCE 1.1 
Currently, DCE is in release 1.0.3. One of 
the major goals of DCE 1.1 is improved 
administrative function. Earlier versions 
lacked some functions, so it was difficult to 
configure or administer a DCE cell from a 
single log-in session. OSF is rectifying 
this in release 1.1 by providing a new user- 
extensible control program and a new serv- 
er that will be able to start servers directly 
under a variety of circumstances and pro- 
vide better control over (and information 
about) what services are running on a host. 
The new server will also maintain the con- 
figuration files that current DCE programs 
require. 

Another major area for enhancement is 
security. Release I.1 will see the addition 
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of network-based 
applications. 


Although DCE has 
been built from many 
standard technologies 
and is designed to pro- 
mote interoperability, it 
is, in general, an extensive, interrelated 
environment. That is one of its strengths 
and also one of its weaknesses. The abili- 
ty to switch in and out of DCE usage or 
to work in a mixed DCE/non-DCE envi- 
ronment doesn’t appear likely right now. 
For example, although a DCE Kerber- 
os server supports Kerberos 5, it is not 
compatible with MIT Kerberos 5. DCE 
Kerberos runs over the DCE RPC; MIT 
Kerberos 5 does not. OSF promises full 
Kerberos compatibility in DCE 1.1, but in 
the meantime users can solve the problem 
by taking a dual-stack approach and run- 
ning both. 

There are some exceptions to this tight 
integration of services within an extensive 
environment. Some of the DTS, security, 
and GDS features are stand-alone. In ad- 
dition, GSSAPI will be in release 1.1. But 
the essential philosophy behind DCE views 
tight integration as a feature, not a bug. 
Accordingly, a burden is placed on the 
user or implementor in choosing another 
design path. 

This is not an insurmountable barrier. 
As another example, DCE and Windows 
NT are said to be compatible, even though 
NT is not a DCE platform. Compatibility 
is claimed by virtue of the RPCs’ ability to 
interoperate. After some careful work at 
the source code level, developers can cre- 
ate DCE servers that communicate with 
Windows NT clients, NT servers that work 


with DCE clients, and DCE servers that 
communicate with DOS clients. 


Areas for Extension 

For DCE to fulfill its promise of becoming 
the foundation for widespread heteroge- 
neous distributed computing, it must de- 
liver support in two key general areas: TP 
(transaction processing) and object orien- 
tation. 

Support for TP is fundamental to suc- 
cess in the commercial market as a pro- 
duction system. Transaction integrity must 
be a given for businesses that cannot afford 
any loss or inconsistency in data. Some of 
these sites have had gigantic centralized 
TP systems running for years. The base 
DCE technology is insufficient to provide 
the qualities expected in a standard TP 
system: the so-called ACID properties 
(atomicity, consistency, isolation, and 
durability). Transarc provides one solu- 
tion for this with Encina. IBM offers an- 
other with an implementation of its CICS 
on top of DCE on AIX. IBM actually of- 
fers its customers a choice of either Enci- 
na or CICS for open TP solutions. 

Object orientation will prove funda- 
mental to the rapid proliferation of net- 
work-based applications, for some of the 
same reasons that are propelling the trans- 
parency of DCE to developers: It is too 
hard to write a network-based application 
without either extensive retraining or a 
technology that camouflages the intrica- 
cies of the network. Object orientation pro- 
vides this necessary transparency as ease of 
development. Much of Novell s AppWare 
family, for example, is based on object- 
oriented technology. Object orientation 
will provide the necessary capabilities of 
reuse and customization required in to- 
day's business-oriented computing cli- 
mate. 

OSF is exploring extensions to its RPC 
interface definition language that will add 
object-oriented functionality. Once imple- 
mented, such features will support the Ob- 
ject Management Group's CORBA (Com- 
mon Object Request Broker Architecture) 
on top of the DCE infrastructure. Much of 
DCE's future success will depend on this 
sort of extensibility, as well as on the suc- 
cess of the organizational management of 
this collection of enabling technologies. W 


Michael D. Millikin is vice president of programs 
for NetWorld--Interop (Mountain View, CA). He 
is a longtime follower of the OSF technology 
and process. You can contact him on the Internet 
at mdm@ polaris.interop.com or on BIX c/o 
“editors.” 
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I call it ‘UNIX for 
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With АСЕ XoftWare" PC X server products, you can work with networked UNIX 
applications right on your PC — pointing and clicking in a familiar Microsoft Windows 
|ı çıl | environment. You can even share information between UNIX and PC systems Бу 
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systems, and printing UNIX files on local PC printers. Best of all, there's a XoftWare version available to 
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help desk, inventory control, per- 
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Best of all, you can continue 
to leverage your existing hard- 
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'" broad range of platforms — from 
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20 years of success in managing mission-critical 
computing. 
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Using a mixed bag of 
UNIX" development tools raises 
a few questions. 

Like, are the tools compati- 
ble? Do you have everything you 
need co complete the job? And, 
will you get home before dawn? 
Is there a better way? ) 
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Introducing SunPro 
WorkShop” For the first time, our 
best and brightest tools for C, C+, 
or FORTRAN development— 
SPARCworks; SPARCompiler- 
SPARCworks/1M Pact, and 
SPARCworks/TeamWare—are 
now together in one boxed suite. 

All the core tools you need 
for faster, smoother, easier Solaris* 
— development. 
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development tools are the most 
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Ic includes our advanced 
Debugger, with enough bells and 
whistles—like Runtime Error 
Checking and Fix and Continue— 
co fill up another ad. 

Then, our new SPARCompiler 
language systems compile source 
files 30-40% faster. And our new 
code optimizers boost runtime 
execution performance 10-1596. 

Our brand new SPARCworks/ 
iMPact tools are the ultimate in 
multi-processing development and 
feature a thread-aware debugger. 


SPARCworks/TeamWare 
code management tools allow easy 
distribution and coordination of 
group projects. 

SunPro WorkShop also fea- 
tures our new Tool Talk" interfaces 
that extend our core development 
tools so you can add other tools 
to che mix. 

Theres simply nothing like 
SunPro WorkShop for C, C++, and 
FORTRAN. 

And at just $2995 for the С++ 
version, its an unbelievable value. 

just call 1-800-2SUNPRO 
and well send you either a video 


| demonstration or our 30-day Try 


and Buy CD to 
evaluate. Ask 


about our 
Trade-up 


development 
tools when you can get them 
all in one box. 

With SunPro WorkShop. 


A Sun Microsystems, Inc. Business 
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ost business net- 
works fall into one 
of two categories. 

| The first category in- 
cludes organizations using a large main- 
frame database. Users rely solely on IS 
departments to provide needed infor- 
mation. The second category includes 
organizations where each user or de- 
partment has its own collection of data. 
The organization uses hard copy or 
replication to share that data. Neither 
strategy satisfies the need to respond 
to market changes quickly and cost- 
effectively in today’s competitive business environment. 

The solution may be a distributed database. In simplest 
terms, a distributed database is a collection of data dis- 
tributed, or spread, across many computers. It is one log- 
ical, centrally managed database stored in multiple phys- 
ical locations. By allowing data to be accessed locally and 
managed globally, a fully functional distributed database 
can supply reliable information anytime and anywhere. It 
provides users timely and flexible access to information, it 
gives them the tools to analyze their data in more mean- 
ingful ways, it optimizes the use of computer processor 
power, and it lets the IS department control the safety and 
integrity of the data. 

The key to a distributed database is transparency. Nei- 
ther the users nor the programmers need to know where or 
how the database stores the data. To the user, operations ap- 
pear to run against one contiguous database. The system 
alone manages distribution. 

What’s more, with a distributed approach, users con- 
tinue using familiar database platforms and products, min- 
imizing the cost of software and hardware purchases and re- 
training users. A distributed approach also allows users to 
continue using familiar database applications. A distributed 
system can often leverage, and in some cases revitalize, ex- 
isting legacy systems, thus reducing the cost, in time and 
money, of reengineering database applications and re- 
training users. 

Before you decide to set up a distributed database, take 
a deep breath. Though simple in concept, distributed data- 
bases deal with a number of extremely complex issues. 
For example, how do you keep data up-to-date when it is 
physically dispersed? What exists today are a number of 
evolving, interim solutions. 


Not for Everyone 
Organizations move to 
distributed databases 
for one of two reasons. 
First, they have out- 
grown the capacity—in 
terms of either storage 
or processing power— 
of their current database 
server. This situation re- 
quires separating a log- 
ically centralized data- 
base into a distributed 
database that spans two or more computing processes. 
Typically, this is two computers sitting side by side (but it 
may include geographically separated sites) running com- 
patible DBMS products. 

Many of the now available commercial database servers 
support horizontal scaling, which lets database systems 
include additional servers or processors. The database sys- 
tem transparently distributes the data and the database pro- 
cessing load. Most top-down operations in the business 
world today work with a comparably sized or scaled-down 
version of the original centralized database. This approach 
ensures transparency while maintaining data integrity and 
applications compatibility. 

Second, organizations with physically dispersed sites, 
each maintaining its own data, are candidates for a dis- 
tributed database. A possible solution for this type of or- 
ganization might be to combine all the dispersed data- 
bases into one central database. This approach, however, 
has several disadvantages. First, a central computer would 
suffer phenomenal processing demands during peak times. 

continued 
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Distributed databases 
fill the competitive 


information available 
to everyone in an 
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Second, a central computer would become 
a single point of failure. Finally, commu- 
nications costs for remote access to a cen- 
tral computer can be prohibitive. 

Instead of a centralized database, a bot- 
tom-up integration of a distributed data- 
base—combining existing databases run- 
ning on mixed systems into a single, virtual 


с omputings 


distributed database—alleviates these prob- 
lems. This approach preserves an organi- 
zation’s investment in database software 
and applications, as well as allowing the 
data to be stored where it’s used most. 
Lehigh University (Bethlehem, PA), for 
example, has embraced the distributed- 
database technology. Lehigh converted all 


The Other Challenges 


ee the core technology, you 
must consider a number of other 
contributing factors when implementing 
a distributed database. These challenges 
encompass issues as diverse as over- 
coming shortfalls in the supporting tech- 
nology, interproduct compatibility, trou- 
bleshooting multivendor systems, and 
surviving culture shock. 

Challenge #1 is making everything con- 
nect to everything else. Communications 
networks, both LAN and WAN (wide-area 
network), are the weakest links in the 
chain (see “Linking LANs,” December 
1993 BYTE). Links between remote sites 
are often slow and costly. Problems with 
network protocols, WAN bandwidth, and 
network management and differences be- 
tween LAN and WAN cultures combine to 
make implementing this piece of the dis- 
tributed scheme a true ordeal. 

There are plenty of challenges to jug- 
gling the standard network protocols, such 
as IPX, TCP/IP, and AppleTalk, not to 
mention SNA (Systems Network Archi- 
tecture) and NetBEUI, both of which need 
proprietary routing. What’s more, regard- 
less of whether you lease dedicated com- 
munications lines or use a communica- 
tions server and public phone lines, WAN 
access costs money, lots of money. 
That’s the bad news. 

The good news is that the network in- 
dustry is probably the fastest-growing 
segment of the computer industry. The 
last year has seen significant improve- 
ments in the area of communication: 
faster network cards, improved com- 
pression and data-link switching technol- 
ogy, and the vastly faster, more reliable 
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asynchronous Communications. 

Products like Xylogics’ Annex Commu- 
nications Server continue to break new 
ground in multiprotocol communication 
between remote sites. LAN companies 
are working feverishly with products such 
as Novell/USL's Tuxedo and Banyan's 
Vines Enterprise Data Distribution net- 
work services to provide data-distribution 
features as an integral part of their file ser- 
vices. All these advances combine to give 
hope of acceptable network solutions (in 
terms of both price and performance) in 
the near future. 

Challenge #2 is overcoming limited stan- 
dardization between database products. 
Many vendors (Oracle, Sybase, Ingres, 
Progress, Informix, Borland, Cincom, and 
Gupta, to name a few) have ported their 
software to run on a variety of heteroge- 
neous hardware platforms and operating 
systems. If, however, you are not deal- 
ing with a single-vendor solution, a dis- 
tributed implementation—specifically, 
serverto-server compatibility—becomes 
a serious issue. What's more, many data- 
base products follow different database 
models (e.g., the hierarchical IMS from 
IBM or Cincom's network model data- 
base, Total), posing problems with data 
access and query translation. 

Again, there is hope. Although stan- 
dards can rarely keep pace with technol- 
ogy, they're beginning to gain ground. On 
the relational DBMS side, the ANSI/ISO 
SQL (1986), IBM's SAA/SQL, and the 
50189 and 50192 standards are a start. 
The SQL Access Group has recently pro- 
duced a specification that adds to SQL92 
and is at work on parts of the next major 
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three of its mainframe systems to 10 high- 
end IBM RS/6000 servers and over 140 
RS/6000 workstations accessed by thou- 
sands of PCs. The network grew from 10 
to 30 sites for enterprise data access. With- 
in an 18-month period, Lehigh expanded 
its system capacity by at least two orders 
of magnitude and increased the number of 


SQL standards release, scheduled for 
1996. For distributed data, IBM's DRDA 
(Distributed Relational Database Archi- 
tecture) provides a set of standard pro- 
tocols for access to remote data span- 
ning a variety of platforms previously 
inaccessible (i.e., DB2 for MVS, AIX/ 
6000, and 05/2: SQL/DS for VM and 
VSE/ESA; and 05/400). Compliance with 
these standards ensures increasingly 
more sophisticated database interoper- 
ability and portability. 

Middleware products, such as drivers 
based on Microsoft's ODBC (Open Data- 
base Connectivity) standard and Borland's 
ІОАРІ engine, insert a set of compatible 
drivers between the database servers, 
thus ensuring reliable communication 
among DBMS programs. Gupta's SQL- 
Base Server and Cincom's Supra Server 
offer faster, proprietary middleware driv- 
ers for many popular DBMS programs. 
Many of the second-generation distrib- 
uted-database products, such as EDA/ 
SQL, also use proprietary drivers as part 
of their transaction management scheme. 
Middleware is slow and somewhat limited 
in scope, but it is still a relatively new 
technology. 

Gateway products, including products 
and services from Micro Decisionware 
and Teradata, tend to be faster. Gate- 
ways provide often expensive translation 
links to a variety of popular DBMS prod- 
ucts and platforms, including DB2 and 
AS/400. (Micro Decisionware's Database 
Gateway for MVS costs a minimum of 
$7995 and the Access Server for MVS- 
CÍCS runs $65,000 to $155,000; an 
EDA/SQL installation can run upwards of 
$100,000.) 

For now, limited standardization re- 
quires requesting heterogeneous servers 
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publicly accessible sites by more than 40 
percent. What’s more, this was accom- 
plished with a comparably sized budget 
and staff, according to Bruce Fritchman, 
assistant vice president for computing and 
communications services at Lehigh. 

The university runs its traditional ad- 
missions and development databases on 


to settle for a generic data set. Short of 
converting to a single-vendor solution, 
the alternatives are limited. You get by 
with the functionality and speed of a mid- 
dleware solution, accept the expense of 
a gateway, or violate the distribution trans- 
parency rule, bypass the TMs (transac- 
tion managers), and write applications 
specifically for the target servers. Like 
the network technology, however, this is 
a rapidly growing field. 
Challenge #3 |5 surviving culture shock. 
Traditionally, mainframe, minicomputer, 
and PC users do not mix. The same can 
be said for LAN and WAN users. They 
don't use resources in the same man- 
ner, they don’t approach problems in the 
same way, and they don’t even speak 
the same language. With the prolifera- 
tion of distributed databases, all these 
users need to cooperate and communi- 
cate. Management needs to take steps to 
ensure that all the human factions of an 
implementation will work together. 
Challenge #4—and perhaps the big- 
gest headache—is troubleshooting a dis- 
tributed database. At the very minimum, 
a distributed database deals with two 
computing processes, two operating sys- 
tems, two DBMS products, a communi 
cations network, and a database, com- 
plete with applications. Problems can 
occur anywhere, or in a combination of 
places. Needless to say, the potential 
probiems progress at an exponential rate 
as the number of sites increases. 
Furthermore, many of these problems 
involve more than one hardware or soft- 
ware vendor. Luckily, vendors seem to 
realize the Importance of working with 
their customers, and many provide ser- 
vices specifically designed to help solve 
these types of problems. 
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Oracle 6. The network 
uses a distributed-data- 
base service, the An- 
drew File System from 
Transarc (see “Distrib- 
uted and Secure” on 
page 165), to handle all 
user access and authen- 
tication across its entire -— 
network system. Also, ИШ 
Lehigh has developed an IET 

internal distributed in- ^D 
formation-services data- 
base to provide E-mail, 
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A Traditional Centralized Multiuser Configuration 


Personnel 


re eed 


Inventory 


BBSes, conferencing, li- Їп а centralized system, the data is stored on a central DBMS іп tables. Users 


brary services, on-line 
forms processing, and 
pass-through access to national networks to 
all its users. 

“We made some guesses about where 
the technology was going,” says Fritch- 
man. “We took some chances. You don't 
make progress if you don’t take some risks.” 

The first-generation distributed-data- 
base products (e.g., Oracle 6 and Sybase/ 
Microsoft’s SQL Server 5.x) generally of- 
fer an all-or-nothing approach to going to 
the distributed model. A first-generation 
distributed solution requires conversion 
of all your databases, regardless of plat- 
form, to run under the same DBMS pro- 
gram. Though most of the first-generation 
vendors provide support for a variety of 
platforms, many organizations find the 
cost of converting to a homogeneous, sin- 
gle-vendor solution prohibitive. Nonethe- 
less, these offerings represent a critical 
first step toward achieving true distrib- 
uted-database systems. 

Second-generation products solve many 
of the short-term issues with heteroge- 
neous distributed-database implementa- 
tions. Foremost among these issues are 
cross-server and cross-platform data ac- 
cess and security, and integration of dis- 
tributed and nondistributed systems. New 
and upcoming releases from the DBMS 
vendors address many of these issues. Ad- 
ditionally, data-warehousing tools, such as 
Dynamic Information Systems’ Omnidex; 
middleware, including a horde of drivers, 
routers, and gateways from companies 
ranging from Borland to ІВМ; integrated 
data-access tools, such as the Personal Se- 
ries from Uniface and Information Build- 
ers’ EDA/SQL; and integrated program- 
ming tools, such as Cognos's PowerHouse, 
Open Environment's OEC Toolkits, and 
Inference's ART*Enterprise all provide 
unique solutions for data access, security, 
and integration. 


throughout an organization access the tables concurrently through a terminal or 
networked PC. 


These second-generation products pro- 
vide more flexibility in terms of which 
systems and DBMS products can be part of 
the network. However, many of the tech- 
nical issues surrounding true transparent 
distributed databases remain unsolved in 
today's commercial products. 


Understanding the Technology 

Centralized systems store data in tables in 
a central DBMS. Users access the tables 
concurrently through either dumb termi- 
nals or their PCs via a LAN. Typically, 
these servers reside on more powerful ma- 
chines (e.g., a Unix-based minicomputer or 
a mainframe). Even if run on a PC LAN, 
however, this configuration still solves 
many of the problems with maintaining 
data integrity, eliminating redundant data, 
and processing changes, deletions, and up- 
dates concurrently. Centralized databases 
also simplify routine services (e.g., secu- 
rity, backup, and maintenance). 

Nevertheless, when dealing with remote 
access, centralized systems are at the mer- 
cy of the communications lines. Also, they 
generally require a dedicated staff—at least 
a database administrator, and often an en- 
tire IS department—to construct, optimize, 
and maintain the database. 

A decentralized configuration has both 
data and applications located in indepen- 
dent sites. Key to the decentralized con- 
figuration is the concept that the data is 
not a shared resource. Each site maintains 
its data locally and updates the central 
database at regular intervals. These sites 
can share data, but they typically lack the 
facilities (e.g., mechanisms and procedures 
for communication and data-integrity con- 
trols) to do so. Exchange of data among 
these sites is often difficult and expensive. 

In situations where the data needs to be 
a shared resource, a distributed multiuser 
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The RISC System/6000 with PowerPC. 
A new kind of power hits the desktop. 


It may come as a shock (breakthroughs 
often do), but the price/performance of our latest 
RISC System/6000" leaves competing systems in a 
cloud of dust. Just compare the POWERstation™ 
250% numbers to the Sun" LX's. Striking, isn't it? 

The source of this dazdling performance 


is IBM’s all-new PowerPC™ chip, a revolution- 


ary processor which, when 


paired with our commer- 


operating system, runs thousands of UNIX" 
applications, from databases like DB2/6000;° 
INFORMIX; INGRES; ORACLE; PROGRESS" 
and SYBASE; to software for accounting, word 
processing and engineering. With Wabi,” you'll also 
be able to run Windows” applications at blinding 
speed. Its the best of both worlds. 


Along with АГХ/60008 versatility comes an 


mee | өле | sem | ass | төз | tike multimedia and ob 


cial-strength AIX/ 6000" 16M8 RAM, SOOMB disk, 16" color display, operating system 


openness no other version of UNIX can beat. 
So your POWERstation 250s connect quickly and 
easily to machines from Sun, HP, DEC, and of 
course, IBM. 

In addition to juiced-up performance, 
we're also delivering the first complete DCE 


for advanced client/server solutions. And 


we've brought technologies 


"НР has a 19° display Peslormance as of 12/17/93 ject toolkits to the RISC 


domain as well. The flexible financing of 
IBM Credit lets you afford tomorrow’s tech- 
nology today. 

The future will see our PowerPC technology 
in everything from notebooks to supercomputers. 
If you want your business to tap into that kind 
of power, call 1 800 IBM-6676, ext. 652 today. 


In Canada, call 1 800 363-RISC. 


Power for a new age. 


IBM and RISC System/6000 аге registered trademarks and PowerPC, POWERstation, DB2/6000 and А!Х/6000 are trademarks 
of international Business Machines Corporation. All other product names are trademarks or registered trademarks of their 


respective companies. © 1994 IBM Corp. 
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A Decentralized Configuration 


Chicago 


A decentralized approach assumes that data Б not a shared resource. Each site maintains its own data and npdates the 


central database only at regular intervals. 


database may be the solution. As with the 
decentralized model, each site has an in- 
dependent CPU and DBMS, as well as its 
own data and applications. Also, each site 
has an added component to enable shared 
data: a TM (transaction manager). The TM 
analyzes a request for data from the user 
and directs the request to the appropriate 
server. That server acts upon the request as 
if issuing it locally (thus distributing the 
processing) and returns the answer set to 
the requesting TM. The requesting 
TM analyzes, collates, and stores 
the replies from each server, and 
(eventually) the user sees the result. 


Drawing the Battle Lines 

The success of the TM model rests 
on two critical factors. The first is 
that the TM must accurately know 
where the required data tables are. 
second, the TM must properly han- 
dle change operations across serv- 
ers; vis-à-vis, it must “synchronize” 
the data. Although these factors 
seem straightforward, they repre- 
sent the real battle lines in distrib- 
uted-database competition. 

There are three general ap- 
proaches to solving the data-loca- 
tion problem. In the first approach, 
each TM maintains its own system 
catalog and has a replicated global 
system catalog with key informa- 
tion from all sites. Each system is 
aware of every other system through 
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San Francisco 


vantage to this approach: When the catalog 
changes, the communications networks 
need to transmit only the changes. The ob- 
vious problem, however, is integrity. This 
type of system must include a master 
mechanism for tracking local catalog 
changes and making timely updates to all 
the replicated information. 

In the second approach, each TM main- 
tains its own system catalog and automat- 
ically examines the system catalogs of the 
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other TMs before beginning a 
search. Each system is aware of the 
other systems only through the com- 
munications network. This approach 
potentially shares many of the com- 
munications woes of the centralized 
configuration. It also raises the issue 
of system failure: If a system is off- 
line, the database is ignorant of that 
data. 

In the third approach, one TM 
maintains a global catalog, and all 
other TMs examine this catalog be- 
fore beginning an operation. This 
global catalog creates the illusion 
of a central database: Each site has 
complete knowledge of every other 
| site. To some degree, a centrally 
stored global catalog shares all the 
problems of the centralized-data- 
base model: excessive processing 
demands during peak times, vul- 
nerability to system failure, and the 
expense (in both time and money) of 
remote access to the global catalog. On 
the other hand, when everything's work- 
ing, it’s the fastest and most reliable way to 
locate and access data. 

Cincom’s Supra Server circumvents the 
problem of data location by using its 
DRDM (Distributed Relational Data Man- 
ager) technology as a TM. The DRDM 
includes a distributed metadata catalog as 
well as rules for handling changes across 
the system. The metadata catalog includes 


San Francisco 


The distributed multiuser model, like the decentralized model, employs independent CPUs and DBMSes at each site. 
However, the distributed model assumes that data will be shared among the sites. A TM at each site monitors and analyzes 
the global system catalog. The ad- requests for data. 
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The Leader in Development Tools 
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> Built-in declarative referential 
and entity integrity 
> Visual Basic Interface 
> Bi-directional, scrollable, updatable cursors 
» Row-level locking 
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improve performance 
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Also available: 

МАТСОМ” SQL Developer's Edition for DOS 
Complete Client/Server Development Tools Package for 
DOS including Standalone Single-user SQL Database 
Engine. Enables development and deployment of single-user 
standalone applications, and development of applications for 
use with the WATCOM SQL Network Server Edition. 


WATCOM SQL Network Server Edition 


High-performance Multi-user SQL Database Server 
for PC LANs. Supports multiple concurrent DOS or 
Windows clients in a network environment. 
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the key information catalog plus informa- 
tion about the physical site of the data. All 
subsequent database operations (distrib- 
uted or not) run against the DRDM, thus 
ensuring accurate data. 

Alternatively, Sybase uses its System 
10 OmniSQL Gateway interface to pro- 
vide location transparency. The OmniSQL 
Gateway centrally stores a single global 
catalog that maps data and other database 
entities to their distributed locations. All 
distributed transactions run through the 
gateway. Along the same lines, data-ware- 
house solutions such as Omnidex main- 
tain and use a central repository of indexed 
data structures and keywords for rapid data 
location and extraction. The drawback to 
warehousing is that it is read-only and is 
typically updated only periodically. Fi- 
nally, Oracle stores a central catalog of di- 
rectories (i.e., data locations) but local cat- 
alogs of data (i.e., data dictionaries). 

The second factor in transaction man- 
agement, that of properly synchronizing 


Distributed 
Computing 


data across servers, is equally complex. In 
traditional two-phase commit, one site 
serves as a controller. The controller site 
confirms that all sites are ready to post 
changes, commits the change at all sites, 
and waits for all sites to confirm a suc- 
cessful commit. If any site fails to con- 
firm, the controller site rolls back all sites 
to keep them synchronized with the failed 
site. 

In a distributed database, this can be a 
nightmare. To compensate, vendors have 
moved beyond the traditional two-phase 
commit. For example, Supra Server uses a 
form of retroactive polling to compensate 
for a failed commit. Once a transaction 
begins (i.e., all sites confirm availability 
for a transaction), all involved sites be- 
come transaction partners. The coordi- 
nating site posts a list of partners to each of 
the participating sites. If a site becomes 
unavailable for the second phase, Supra 
Server may, at the discretion of the re- 
maining partners roll back the entire trans- 
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action, or it may ignore the inactive site 
and post the changes to the active sites. In 
the latter case, when the off-line site be- 
comes available, the DRDM alerts it to 
changes, and it falls to the newly restored 
site to poll the other partners for the up- 
dated information. 

Alternatively, Sybase 10 and Oracle 7 
(as well as the upcoming Gupta SQLBase 
Server 6.0) "batch" the changes for the in- 
active site and post them when the inactive 
site comes back on-line, using a technique 
called store and forward. For example, 
Sybase SQL Server, using data replication 
implemented through the Sybase 10 Repli- 
cation Server, selects a primary site as the 
data keeper. All changes to the data run 
against the primary site, When the prima- 
ry data changes, the Replication Server 
automatically and transparently updates 
the replicated data across the distributed 
system. If a particular site is unavailable, 
the Replication Server queues the trans- 
actions and posts them as soon as possible. 

continued 


Defining the Client/Server Distributed Model 


here is a lot of confusion about how 
the client/server model fits into the 
distributed-database scheme. In any cen- 
tralized database, the relationship be- 
tween any of the users (whether they em- 
ploy dumb terminals or PCs connected 
via a LAN) and the central database can 
be characterized as client/server. The 
client terminalis or linked PCs request 
services and data from the central- 
ized server. What's more, these re- 
lationships often exist in distributed 
systems; a system might act as a 
server in one transaction and as a 
client in another. In a distributed cli- 
ent/server relationship, both the 
client and the server (hardware and 
software alike) share data-repository 
and database-processing duties. 
A new generation of client/server 
developers now sees the potential 
to extend the traditional distributed 


client/server model to include the ^ traditional client/server database relationships, the terminals or 


into a full-blown distributed client/server 
relationship. 

The advantages are obvious. Distrib- 
uted PC client/server systems retain the 
security and the power of a back-end 
DBMS while gaining the easy-to-use PC 
database products as front-end tools. 
Users have the option of manipulating 
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Server 


Or 


Client (user) 


linked PCs act as clients, requesting services and data from a 


networked PC clients. In other words, centralized computer, or server. The database resides entirely on the 
they want to turn the traditional net- Sefver- In distributed client/server relationships, however, both the 


* cient and the server maintain a portion of the database (data and 
worked PC-client/server relationship processing) and alternate between acting as client and as server. 
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the data locaily via a DBMS engine. 

The real issue with a PC-based distrib- 
uted database, as with any other distrib- 
uted system, lies with the transaction 
management. The PC versions of the 
back-end products {i.e., Oracle, Sybase’s 
SQL Server, and Gupta’s SQLBase Server) 
can often be difficult to use and also suf- 
fer from poor performance. The bal 
ance of the PC offerings (e.g., Mi- 
crosoft FoxBase or Borland's Paradox) 
simply do not natively include the nec- 
essary transaction management fa- 
cilities to be part of a distributed- 
database system. 

While many of the PC-based data- 
base and database development 
products include tools to ensure data 
integrity and security, most MIS de- 
partments balk at the idea of plac- 
ing mission-critical data into the 
hands of users. As the industry 
solves the problems of data location 
and transactional management, dis- 
tributed PC client/server computing 
will also come into its own. 
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NEW DDS-2 NOW 
TWICE THE THOUGHT 
GOES INTO IT. 


From the innovators at Sony comes 2125-2, 
the next generation of 4mm tape technology. 
With double the storage capacity of your current 
DDS, DDS-2 can hold 4GB of data, up to 
SGB with compression. With a thirty-vear archival 
life and a thousand full backups per cartridge, 
vour files are entrusted to tape manufactured by 
the same company that continually sets new 
standards in all products. We put our best thinking 
into them. Now its vour turn, Call 201-476-3199. 


Sony Electronics Inc. Reproduction in whole or in part withoul wnllen permission is prohibited 
Ali rights reserved. Sony is a trademark of Sony 
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DISTRIBUTED TRANSACTION MANAGEMENT 


DBMS 
Cincom Supra Server 


DATA LOCATION 


Distributed master 
catalog (through DRDM) 


METHOD 


Transparent read/write (through DRDM); 
transaction partnering; transparent inter- 
vendor read/write via DRDM-supported 
drivers 


Sybase SQL Server 10 
(through OmniSQL 
Gateway) 


Transparent read/write and store-and- 
forward (both through Replication Server); 
intervendor read/write through gateways 
or ODBC 


Central catalog 


Gupta SQLBase 
Server 5.1* 


Not applicable Not applicable 


Oracle 7 Central directory catalog; 


local data catalogs 


Transparent read/write; store-and-forward; 
intervendor read/write through third-party, 
X/Open XA-compliant distributed 
transaction processor 


* Gupta plans to implement distributed transaction management in SQLBase Server 6.0, due this summer. 


So far, the industry has found no defin- 
itive approach to addressing data location 
and transaction management. Perhaps this 
is because no two organizations are quite 
the same. The “definitive approach" de- 
pends on how tightly the organization's 


Ш Connects any parallel printer directly 
to your Ethernet LAN 


ш Fully Novell Netware 286 and 386 
compatible 


Ш Can attach to 8 file servers simultaneously 


@ Fast and easy to install 


Ш Combines high-speed printing and 
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ш Full one-year warranty and unlimited 
free technical support 


Ш Made in the U.S.A. 


sites must integrate, how accurate the in- 
tersite data needs to be, and how much ac- 
tivity the communications network (and 
the budget) will bear. Until there is a con- 
sensus on these factors in the marketplace, 
all these technologies will likely continue 
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to grow and prosper in parallel. 

Distributed databases, especially those 
involving PC networks, still have a “pio- 
neer" feel. The first generation of product 
offerings has come a long way toward 
making distributed databases a reality. Sec- 
ond-generation products provide more 
flexibility in terms of the degree to which 
a business can use the distributed model 
and in terms of which systems can be part 
of the distributed network. 

Although many of the technical issues 
surrounding true transparent distributed 
databases remain unsolved, the business 
demand for client/server and enterprise- 
wide computing will almost certainly con- 
tinue to drive distributed-database tech- 
nology to more refined and sophisticated 
heights. As Lehigh's Fritchman says, you 
don't make progress if you don't take some 
risks. 8 


Jane Richter is the owner and operator of 
Database Developers Exchange, a database 
courseware company in Ben Lomond, Cali- 
fornia. You can reach her on the Internet or BIX 
at editors @ bix.com. 
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THIS WAS THE ONLY WAY 
2 TOACHIEVE | 
PIN-POINT | 


Now there's a better way: Sure! MAPS™ ім 
CD-ROM based desktop mapping software SS 
from Horizons Technology. No more ОЕ, 
colored stick pins. No more holes in your 
office wall. Sure!MAPS brings detailed mapping 
capabilities directly to your DOS or Windows PC. 
Import your database into Sure!MAPS to reveal peographic 
trends that will help you make faster and better business deci- 
sions. Whether it's real estate listings, office locations, customer 
sites or virtually any kind of даты ific data, $иге!МАР$ can 
open your eyes to a world of valuable insights. 

The Sure!MAPS base product includes а continental 0.5. map 
and two world T You can ӨТІМІ: уош тар соуегаре Py 
——— ordering full-color raster USGS Map Sets o 

$199 major metropolitan areas, complete with ter- 


RETAIL? rain contours and details like airports, parks, 


rivers, buildings and bridges. Street-level 
maps and satellite imagery are available, too. All you have to 
do is pick the Map Set that contains your city or region and 
Sure!MAPS does the rest. It even imports spreadsheet and data- 


base files, calculates distance and area, and scrolls from map to · 


map in one seamless presentation. 
Pin-point mapping will never be the same after Sure!MAPS, 
So throw away those little pins and call 1-800-828-3808. 


Or plot a course to your local distributor, reseller or computer 
store to get your copy today. 


Horizons Technology, ]nc. 


3990 
San Diego, CA 92123-1826 
(800) 828-3808 


HORIZONS TECHNOLOGY, мс.® Ster-jevel maps am copyrighted by 


E. — — | Mat encodes maven 
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Before connecting your pe ople, connect 


Now IBM PC Direct saves you time and 
a customized LAN that's loaded, tested 


Franklin Nanney is 
part of our exclusive 
team of Network 
Specialists who 

are specially trained 
to configure а 
customized LAN 
right over the phone. 


IBM PC Direct 


We're putting the personal 


in personal computing. 


That's right, we deliver. Introducing 
NET Select" — a complete Local Area 
Network from IBM PC Direct", 
Servers. Client workstations. Network 
| and operating system software. 
Network interface cards. Cabling. 


| The works. 


. NET Select can increase your produc- 
WF tivity almost immediately. Just connect 
and plug in your systems to get started. 


If you need onsite installation, we offer 
optional setup and cabling services. And if 

you order any of our ValuePoint™ client work- 
stations, we can even preload popular business 
software available from IBM Soft Select™. 


The net result? You save time, money and 
frustration. Just call one of our IBM PC Direct 
Network Specialists. They're trained to help 
you configure your dream LAN. On the phone. 
At a price you ll like. 


IBM quality from one end to the other. 
For your server, choose a customized IBM 
ValucPoint Mini-Tower? or IBM PS/2® 
Server 85. Then pick any IBM ValuePoint 
system for your client workstations. Your 
choice of NetWare® from ІВМ or ІВМ OS/2® 
LAN Server is part of the package, too, plus 
the choice of preinstalled Ethernet® or 
Token-Ring™ cards. 


IBM HelpWare? support around the clock. 
Here's one of the best support programs 
anywhere, with around-the-clock assistance 
from the Personal Systems HelpCenter® 

for your IBM hardware (via phone, fax or 
electronic bulletin board), plus a 30-day 
moneyback guarantee.' And there's onsite 
service anywhere in the U.S? from dedicated 
IBM customer engineers. 


There's more. Network Support HelpPacks 
give you the flexibility to buy the technical 
assistance — for both hardware and network 
operating systems — that’s right for your 
entire network. At affordable prices. 


“ІВМ PC Direct prices олу. Includes $10 501 Select preload fee per client system. The offerings, prices and products are subject to change or withdrawal without prior notice. 
Offer is nol available outside [he United States. Products you acquire may not be counted under any existing Volume Purchasa Agreement, The same offerings and products may 
be available through IBM Authorized Remarketers. Remarketer prices may vary. Shipping and handling charges are extra. *"Some 486DX/33MHz chips may be manufactured by 
(BM. 1. Copies of warranty and 30-day moneyback guarantee information available through IBM and IBM Authorized Dealers. Please call 1 800 426-2968 for details regarding 


NET Select: 


A complete LAN, from server to 
clients and everything in between. 


Whether you're networking 2 ог 250 users, there's an ІВМ server that сап do the job. 
Through NET Select, you can choose from either an IBM ValuePoint Mini-Tower or an 


IBM PS/2 Server 85 466. 
ValuePoint Mini-Tower 6387 
в CPU: 486DX/33MHz" or a CPU: i486DX2/66MHz 
1486DX2/66MBz processor | , М“ processor with 256KB L2 
= Storage: 527MB Hard Disk, | pr, (write-back) cache, 
and one optional 170, upgradable to Intel® 
245, 340, 424 or 527MB Pentium® OverDrive™ 
Hard Disk a Storage: 540MB or 1GB 
в Memory: 8MB RAM stan- SCSI-2 fast Hard Disk and 
dard, upgradable to 64MB four optional 540MB, 1GB 
® Network Interface Card: or 2GB Hard Disks. 
Ethernet or Token-Ring Standard SCSI-2 fast and 
® Operating Environment: ІВМ DOS with wide data streaming busmaster controller 


NetWare from ІВМ V.3.12 or ІВМ 05/2 = Memory: 8MB RAM standard, upgradable 


LAN Server 3.0, Entry to 232MB 
в Prices start at $3,029" (monitor not included) " Network Interface Card: Ethernet or 
Token-Ring 


= Operating Environment: ІВМ DOS with 
NetWare from IBM V.3.12 or IBM OS/2 
LAN Server 3.0, Entry 

= Prices start at $5,779" (monitor not included) 


with us. 
money with 
and network ready. 


| ValuePoint client configuration options 
= CPU: i486SX/25MHz to i486DX2/66MHz 


processor 
2 Storage: 120MB Hard Disk, up to 527MB 
= Memory: АМВ RAM standard, upgradable 


: қ қ to 64MB 
There's a ValuePoint client workstation = Monitor: ІВМ 14L8 14" Color Monitor 


that’s right for your business. (SVGA) 
Your NET Select LAN comes with one 2 Network Interface Card: Ethernet or 


Our sample configuration (shown above) 
is the economical and easy way to set up 
a network for three users. It's delivered 

preloaded with the operating system and 


network software to meet your needs. 


ValuePoint Mini-Tower 6387 Server 
a 1486'"DX2/66MIlz processor 


2 527MB Hard Disk 
= 8MB RAM 
= IBM 141,8 14° Color Monitor (SVGA) 
= Ethernet interface card 
= [BM DOS and NetWare from 
IBM V.3.12 — 5 users 


ValuePoint Si Clients (3) 
a }486SX/25MHz processor 
= 120MB Hard Disk 
"2 4MB RAM 
a ІВМ 141,8 14° Color Monitor (SVGA) 
в Ethernet interface card 
2 [BM DOS and NetWare from IBM Client 


® Price: $8,359" 


of the world's favorite PCs as clients: the 
IBM ValuePoint. 


Most ValuePoint systems can be preloaded 
with your network requester and popular 
application software, through IBM's Soft 
Select service. You choose from the world's 
best-selling business software at grcat 
prices. And we'll preload, test and optimize 
all your selections on your LAN for a single 
fee of just $10 per client. 


BM's moneyback guarantee and limited warranty. 2. M no additional charge during warranty period. —— HR IBM, PS/2, 


os Mini-Tower, HeipCenter and HelpWare are registered trademarks, and ValuePoint, NET Select and Soft Select are trademarks of international Business 
trademarks, 


Ali other brands and product names are registered 


Machines Corporation. 


pr trademarks or service marks of their respective holders. PC Direct is a trademark of Ziff Communications Company and 
is used by IBM under license. © 1994 International Business Machines Corporation. 


8 Prices start at $1,519" 


Token-Hing 


= LAN Requester: NetWare from IBM 


Client, or 08/2 LAN Server Requester 


в Applications: Choose from popular 


business software applications available 


preloaded from IBM Soft Select 


(prices may vary depending 


on configuration selected) 


To order: 
Call 1 800 426- he 


8am-10pm M-F, EST 
Sam-Spm Sat., EST e ا‎ 
Purchase orders available for paii customers. 
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"BEST OVERALL" & "HIGH QUALITY" 


"The 15-inch (SCEPTRE) CC-615GL distinguished 
itself with top-flight screen quality, below average 
cost, and the best scores for its monitor class in 
both the power conservation and distortion tests." 

BYTE/NSTL Lab Report, January 1994 


more than 30 brands tested such 
as NEC, IBM, Mitsubishi, Zenith & Epson, Бот ا‎ 
SCEPTRE СС-61561 scored the highest ms 
as the BYTE BEST choice in both Best 
Overall and High Quality categories 
for general business applications. 
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SCEPTRE 15-inch Line Up 


CC-615 MPU 

CC-615G MPU, EPA Green 
CC-615L MPU, MPR-II 

CC-615GL MPU, МРК-І, EPA Green 


1 IM IM I 


E 
| M | 
» 3 


a 


Say Кім 


Available from SCEPTRE are а full-line of е нб 
quality displays ranging from 14-inch | | 4 
monochrome TTL to 21-inch ultra-resolution 
color monitors, with Low Radiation (MPR-II) 
and EPA Energy Saving options. Contact 
your local SCEPTRE dealer today for more 
information. 


In an effort to protect the Monitor Lizard such as 
Brutus, pictured right, SCEPTRE donates a portion of 
its proceeds fo the Center for Reproduction of 
Endangered Species (CRES), a division of the 
Zoological Society of San Diego. 


DISTRIBUTED BY 


© ту Tech Data 


| 


CORPORA TION 


SCEPTRE TECHNOLOGIES, INC. 818-369-3698 FAX 818-369-3488 


1-800-237-8931 


© 1994 Copyright SCEPTRE Technologies, Inc. All Rights Reserved. All product and brand names are trade marks or registered trademarks of their original owners. 
The Energy Stor emblem does not represent EPA endorsement of any product or service. 


Circle 305 on Inquiry Card (RESELLERS: 306). 


SPECIAL ВНУТ веро к т 
Computing 


ANDY REINHARDT 


torage management can mean 
anything from data backup 
and monitoring the health and 
performance of disk drives to 
the use of new distributed file systems. 
A better definition looks past the means 
to the ends of storage management: to 
provide users with optimal system per- 
formance and minimum downtime 
while protecting electronic assets. 

As an organization makes data more 
available, it also must more aggres- 
sively protect it. Implementing rigor- 
ous media monitoring, backup, and file- 
grooming procedures, for instance, may 
seem like a burden to users, but it's the only way to ensure 
that the right data will be there when they need it. In fact, 
as organizations shift from hosts to distributed models—or 
as their LANs evolve upward to assume more enterprising 
functions—they are starting to demand storage management 
tools as robust and sophisticated as those tools created for 
mainframes. 

The move to distributed computing is thus being matched 
by a concurrent shift toward centralized storage manage- 
ment. "The notion of distributed computing is a distinct is- 
sue from distributed storage," says Bill North, the director 
of advanced products for Storage Dimensions (Milpitas, 
CA). "Even in the most distributed environments, you're 
trying to put your data in a centralized place, so it can be 
managed." 

Of course, the meaning of centralized can vary; hard 
drives and other devices may themselves be physically 
dispersed in a distributed environment, because storage 
management is implemented largely at a logical level. 
Whether data is consolidated on a single giant server or 
scattered across an array of smaller systems, centraliza- 
tion gives network managers a unified view of storage re- 
sources and lets them assert control over otherwise hap- 
hazard processes such as drive-performance monitoring 
and backup. 

Asset protection is one of the factors driving storage 
management into LANs. "Sometimes data at the desktop is 
as valuable—as strategic—as the data in the server or the 
mainframe," says Jay Carlson, president of Vinca (Orem, 
UT), a start-up company pioneering new storage architec- 
tures. “The issue of recentralization of data will dominate 
distributed computing over the next decade." Another ma- 


jor driving force is cost-con- 
tainment. Mike Peterson, presi- 
dent of research-firm Peripher- 
al Strategies (Santa Barbara, 
CA), says: "The big myth is that 
storage in PC LANS is free; it 
may cost only $1 per megabyte, 
but the labor cost of managing 
that is pushing $8 per megabyte 
per year." 

Fortunately, implementing 
storage management need not 
turn into another tug-of-war be- 
tween MIS departments and 
freewheeling users. If properly 
executed, storage management 
is not only transparent to users 
but ultimately helps them re- 
trieve data more easily, spares 
them the burden of looking after 
their own disks and data, and boosts system performance. 
Unfortunately, many of the storage management products 
available today for LANs address only part of the problem, 
and most don't work together in a unified framework. 


storage is 
to make it 


accessible 
with optimal 
performance 
at an affordable 
price 


Making the Best Use 

Assuming that you already have adequate security, relia- 
bility, and physical management, the key challenge in stor- 
age management is to make the best use of your available 
media with the minimum need for human intervention. 
This is the fertile area in which HSM (Hierarchical Storage 
Management) resides. continued 
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Hierarchical р 
Storage / | 


siis cieric lan depuis mad Bas wein Bote 
and most expensive storage media to other media, such as 
optical or tape, that are slower and less expensive. The 
physical location of the storage is unimportant: HSM can 
centrally manage media distributed throughout a network. 


Some people see HSM as an extension 
of backup and archiving, but in fact, its 
technology is much closer to that of a 
cache. As in a cache, the point of HSM is 
to keep the most current, the most fre- 
quently accessed, and the most urgent data 
as close as possible to the place it is be- 
ing used, while intelligently discarding 
that which is no longer needed. The limited 
space in the cache is at a premium, and 
not everything needs to be there. 

The algorithm that drives backup is 
based on whether a given file has already 
been archived and whether it has changed 
since the last archive. Backups don't delete 
the source files after copying them to the 
secondary media. And backup software, 
which operates in a batch mode, is opti- 
mized for backup speed so that the pro- 
cess takes the least possible time and in- 
terferes as little as possible with normal 
system operations. Restores can be done 
more leisurely because they're assumed 
to be infrequent. 

HSM is nearly the opposite. Migrating 
files, which involves making a copy and 
deleting the original, takes place in con- 
tinuous sweeps, as thresholds are crossed 
or trigger events occur (i.e., files pass the 
one-year age mark), and can thus proceed 
during idle processor cycles with no par- 
ticular urgency. But demigration has to 
be instantaneous: If you require a file that 
is no longer on-line, the load operation 
ideally ought to take only marginally 
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1 longer than it would have if the file 
was on disk. 

| The algorithms used іп HSM to 
choose which files to migrate weigh 
several factors. The primary criterion 
is usually disk capacity; the adminis- 
trator sets high and low thresholds, 
or watermarks, and the HSM engine 
keeps disk capacity between these 
levels. When the high threshold is 
crossed, the engine typically looks 
for the oldest eligible files to move. 
But to minimize the potential need 
| for demigration, sophisticated algo- 
rithms will choose one large but 
younger file in preference to lots of 
small but older files. 

When a file is migrated off the pri- 
mary storage medium, HSM systems 
often leave behind a placeholder, or 
token, that consists of a pointer to the 
file’s new location or an index entry 
in a server database that tracks the 
actual location of the file. The latter 
approach is safer, especially if the 
database is redundant. Unless the 
HSM is tightly integrated with the under- 
lying operating system, it’s more difficult 
for it to trap disk calls and redirect them to 
a separate file manager. 

The trickiest problem in HSM is how to 
handle the situation when you request a 
file that needs to be demigrated but is too 
large to fit onto the space available on the 
hard drive. According to Robert Wight, 
president of Avail Systems (Boulder, CO), 
his HSM system accommodates this prob- 
lem by premigrating the files that are next 
in line for migration. Premigrating means 
that the files are left on the drive and also 
copied to the next level down; therefore, 
if you quickly need the space the files oc- 
cupy, you can delete the files from the 
hard drive and restore them later. 

Similarly, some HSM systems fail to 
quickly remigrate a file that has been de- 
migrated because they see it as having 
been recently accessed, which fools the 
algorithm into thinking the file is current. 
Avail’s software treats remigrated files in- 
stead as if they were premigrated, which 
means that they go back to a lower level in 
the hierarchy as soon as the next sweep 
Occurs. 

HSM is one of the hottest topics in stor- 
age management right now because it 
solves several problems at once. Migrating 
old or infrequently used files off onto in- 
expensive media such as removable opti- 
cal disks or tape not only frees up space on 
the primary device for more current or 
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important files but also reduces the aver- 
age cost of your storage. “By implement- 
ing HSM, you put a stop to your on-line 
growth and grow into near-line media in- 
stead,” says Mike Kidd, vice president of 
marketing for Palindrome (Naperville, IL). 
HSM is not a substitute for backup but 
rather complimentary to it. 

Another benefit of HSM, says Avail’s 
Wight, is that it increases aggregate net- 
work performance by optimizing access 
time for the data you’re most likely to 
need. “With HSM, the focus of network 
drives becomes speed, not storage,” he 
says. “Your concern becomes perfor- 
mance, not capacity.” In a complex HSM 
pyramid, you might have ultrafast cached 
hard drives that are layered above 10-GB 
single-spindle Seagate drives, which are 
layered on top of an optical jukebox for 
near-line storage, which is layered above a 
tape library. 

HSM comes from the mainframe world, 
where it was used to minimize storage 
costs that were 10 times what they are in 
distributed networks, says Robert Hamil- 
ton, product manager for tape and optical- 
storage products for Storage Dimensions. 
In fact, the relatively low cost of storage in 
distributed systems has made implement- 
ing HSM less urgent and consequently has 
held back its market penetration, he ar- 
gues. “Customers aren’t asking for it be- 
cause they’re so delighted not to be paying 
$10 per megabyte.” 

Indeed, the low cost of distributed stor- 
age has encouraged users to buy more 
drives rather than to use existing drives 
more efficiently, and this has ultimately 
led them to seek HSM for a different rea- 
son: as an easy way to implement disk 
space management. "It's a way of priori- 
tizing your data," says Igor Stenmark, pro- 
gram director for the software manage- 
ment strategies service of the Gartner 
Group (Stamford, CT). Only 25 percent 
of the benefit of using HSM accrues from 
lowered media costs, says Palindrome's 
Kidd; 75 percent of the benefit cornes from 
reduced management overhead, because 
you no longer have to worry about space 
planning and file grooming. 

The small number of vendors who now 
sell LAN-based HSM—primarily Conner 
Storage Solutions (Lake Mary, FL), which 
licensed its software from Avail, and 
Palindrome, whose HSM module layers 
on top of Network Archivist—argue over 
the fine points of their implementations, 
but they are functionally very similar. The 
basic requirements for an HSM are that 


In a sea ot 


fault-tolerant 
storage... 


The answer is the 
Conner CR6 RAID system. 
Developed for high- 


performance PC LAN based 
client/server environments-by 
the industry's leading disk 
drive manufacturer. 

Designed with our customers in 
mind, Conner's CR6 disk array is а 
fully integrated, fault-tolerant, external 
RAID subsystem with a maximum 
storage capacity of 6 GB. And its 
hot-swappable drives can be replaced 
on-line without system interruption or loss 
of access to mission critical data. 

Plus, Conner CR6 RAID systems are highly 
scalable and flexible. Choose between 


RAID levels 0,1 and 5 in either bootable Whose R AID d сінен оп 
software or hardware implementations. 
сап you trust? 


And they're certified for use in Novell 

NetWare 3.x and 4.x environments. 
More good news. Conner CR6 RAID is more cost effective 

than either mirroring or duplexing for file servers requiring 


5 GB or more of disk storage. You simply add arrays or 


upgrade disk drives to increase capacity or performance. NetWare 


Tested and 
As for easy installation and administration, Conner CR6 RAID systems come fully bundled Approved 


with hardware, software and documentation. There is no need for external terminators or to set SCSI ID's. 


— ee, What's more, Conner's Array Management Software allows you to 


manage multiple arrays from a single workstation and features a GUI 
Conner interface that supports workstations running DOS, Windows апа OS/2. 


. CR6 If you still have any question about who has it all in RAID, 
RAID call Conner Storage Systems at 1-800-755-0535 for product 
i el c/ V =ү 
editas. literature. Whatever your storage "CE WE 75 
| question, we're the answer. 


COME SEE US AT PC EXPO BOOTH *2650 


RA BYT Novell. NetWare, and the YES icon are trademarks of Novell. Conner Storage Systems, Lake Mary. FL (407) 263-3500. ©1994 Conner Peripherals, Inc. 
Ail trademarks or registered trademarks are of their respective owners. 
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Why Digital’s DLT Tape Drives 
Stack Up Better In Your Environment. 


Put your search for superior storage behind 


you. With Digital's DLT2000 Tape Drive. 
For OEM storage, nothing stacks up to DLT. 


It combines the performance, capacity 
and reliability you want with the software 
compatibility you need. From basic backup 
to HSM, archival to near- i ж" 
online applications, it's the 
storage system from Digital 
that you've been waiting 
to put in your box. 
The Peak Of Performance 
Digital DLT is the tape drive 
designed to store more | 
data and satisfy your : 
customers need for speed. | 
No wonder its backed by 
more and more software. 
With a blazing fast 
data transfer rate of 2.5MB per second, 
DLT outperforms 8mm by 3X and DAT by 4X. 
Capacity? DLT stores more — 20GB* — 
twice the capacity of the others. Leading 
the industry in overall performance. 
The Height Of Reliability 
For superior error detection and correction, 
you can't go wrong with DLT. Its powerful Reed 
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The Digital DLT2000 Tape Drive 
Superior storage with the software to back it up. 


Solomon error correction codes mean less 
than one undetected error for 10% bits of 
data. That's the best data integrity specifica- 
tions of any OEM tape drive. Durability? With 

a MTBF of 80,000 hours, the DLT heavy-duty 

tape drive is ideal for high duty-cycle 

Wel applications. A unique dual- 
channel read/write system 

means double the head life 

of DAT and five times the 

head life of 8mm. Simply 

put, you don't have to pay 

- ' more for the tape drive that 

| plays more. 

| AllStacked In Your Favor 

^. With the DLT2000, your 

customers save more data 

in less time. In fact, never 

before has a tape drive 

been so superior in performance, so attrac- 
tively priced and so compatible. Supported by 

a host of software, Digital's DLT2000 Tape Drive 

is the perfect fit for your environment...and your 

budget. So for OEM storage that truly stacks 

up, just talk to the DLT people at Digital. Today. 


CALL“TAPE-DRV 
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network hardware, and even set 
up user accounts and permissions. 

Intel (Hillsboro, OR) is also 
moving to integrate support for 


it support a hierarchy of storage 
devices, ranging from the fastest 
and most expensive hard drives 
to low cost-per-megabyte tape 


What to Look forin HSM 
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autoloaders. Several analysts con- e média hjependóncs its StorageExpress, a dedicated 
sider solutions that support only, — , an A ee NetWare-based backup server, 
a fixed number of levels to be in- жалық т oe sapperts capac into LANDesk Manager, its Win- 
by file type, and forced migration — 

adequate. Mesi am E СЫ dows-based network manage- 

Using an algorithm that takes * migration opt E қар creo Din т | for de ment system. StorageExpress 
into consideration disk capacity othe ability to to  remigraie f i-o aam now snaps into Novell NMS, and 
thresholds, file aging, and some- | in UR ya ‘whan , exists | ۴ LANDesk communicates via 
times file type (i.e., you can set ка ды ғы АЛА T шт ш“ SNMP to high-level frameworks 
the rules so that certain types of (Ur Mf be ^ us LM |, T PR, such as NetView. The benefit of 
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are never migrated), a rules en- 

gine does the following: It watches the 
drives to make sure they stay within their 
thresholds; it moves files from one medi- 
um to another as necessary; and it tracks 
file locations in a database. When you try 
to load a file, the engine intercepts the re- 
quest and looks it up in the database; if 
the file needs to be remigrated from tape or 
an optical drive, it’s copied back to the 
hard disk and given to you. 

A function that is intimately related to 
file access might seem like an obvious 
candidate for inclusion in the operating 
system, and in fact, both Novell and Mi- 
crosoft are moving to support HSM. How- 
ever, as with other third-party functions 
that get added to the operating system, 
their support will consist of a simple “ош- 
of-the-box” implementation coupled with 
an API that allows richer external prod- 
ucts to plug in. “We believe that oper- 
ating-system companies already have a 
lot on their plates, and they won’t fill this 
niche completely,” says Hinda Chalew, 
director of strategic marketing for Chey- 
enne Software of Roslyn Heights, New 
York. 


Unified View 

One problem faced by network adminis- 
trators is the so-called “swivel chair ef- 
fect,” caused by a proliferation of network 
management consoles on their desktops. 
Eliminating multiple displays requires in- 
tegrating management applications into a 
common framework. Because of the wide- 
spread adoption of SNMP (Simple Net- 
work Management Protocol), most inter- 
networking devices such as hubs and 
routers can report their status to, and be 
managed from, a single console. But stor- 
age management systems have remained 
largely isolated. 

Legato Systems (Palo Alto, CA) is work- 
ing on an SNMP agent for its storage man- 
agement products that will let the products 
be integrated into Novell’s NMS (NetWare 
Management System) and into enterprise- 
wide IBM NetView environments. A sim- 
ilar capability is expected from Cheyenne 
this year. When these capabilities arrive, 
network managers will be able to monitor 
and configure storage resources with the 
same user interface and display they use 
to analyze network performance, manage 


TRADE-OFF BETWEEN PERFORMANCE AND COST PER MEGABYTE 

In the classic storage pyramid, access speed is closely correlated to cost. The rarest and 
most expensive storage types, such as cache memory and flash RAM, cost orders of mag- 
nitude more than hard drives or removable media such as tapes and optical disks on a dollars- 
per-megabyte basis but also deliver data hundreds of times faster. Storage management op- 
timizes the use of all media types. 
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er, says Ed Guzman, strategic 
marketing manager for networking stor- 
age products at Intel, is that storage events 
can trigger network management events, or 
vice versa. For instance, the failure of a 
local drive could prompt the hub to close 
access to that node and kick off a backup 
sequence to another device. 


Future Files 

If storage management in distributed en- 
vironments raises problems and requires 
solutions that didn't exist in centralized 
systems, this is only the tip of the iceberg. 
Just around the corner are fundamental 
changes in the conception of file systems 
and documents that may require a rethink- 
ing of storage management. 

The technological shifts underlying this 
trend are the emergence of “locationless” 
network services and the rise of objects 
and object file systems. In today's com- 
puting model, a file stands on its own and 
resides in a specific place. Advanced op- 
erating systems like Windows NT support 
rich data typing, yet files are still backed up 
and migrated using conventional attributes 
such as date/time stamp or archive bit. 

But when software moves to a docu- 
ment-centric model, as Microsoft promises 
to do with the Cairo operating system, the 
meaning of a file changes. "Smart docu- 
ments will require us to handle backup 
very differently," says Alan Adamson, di- 
rector of product management for Syman- 
tec/Peter Norton Group (Santa Monica, 
CA). “A document will no longer be a sin- 
gle file but rather a book of pointers to text 
objects, data objects, images, fonts, and 
so on." Backing up with conventional 
approaches could cause the linked objects 
to be separated onto different media, mak- 
ing restoring a nightmare and endanger- 
ing the integrity of the links. 

Obviously, backup and HSM for com- 
pound documents will have to respect links, 
grouping related files together. Microsoft's 
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MCI ‘Calls’ On DPT SCSI Adapters... 


\ MCI has made DPT SCSI adapters 
, a key part of its technology strategy. 


As one of today’s leading technology 
companies, MCI knows that high-performance 
servers and workstations need high disk 
throughput, compatibility, and flexibility for 
growth. That's why MCI relies on DPT SCSI 
adapters as an integral part of its networked 
. Systems. 

“Compatibility. reliability. апа perform- 
ance were key factors in our decision process 
in choosing а SCSI bost- adapter. DPT outper- 
formed everything else we tested in these 
critical categories.” That's because DPT adapter 
Support is integrated into every major multi-user 
Operating System available today, including 
Novell, UNIX, 05/2, Banyan VINES, NEXTSTEP 
and Windows NT. Full support for a complete | 
range of important SCSI peripheral products and 
software is also included. 

‘Al MCI, the only certainty is that things 
are cerlainly going to change! That's why we 
like ОРТУ growth path. With their unique 
approach, we can add extra capabilities such 
as caching or RAID support, whenever we 
want.” Attach a cache module and add up to 
64MB of hardware cache using industry-standard 
or DPT's ECC-protected SIMMs. Then add RAID 
0, 1, or 5 support by simply attaching another 
easy-to-install module. It’s a proven approach 
designed to keep pace with the growth of your 
system, and only DPT has it. 

DPTs new Storage Manager, called “a 
new standard in slorage management” by LAN 
TIMES, is included free with every DPT 
SmartCache II] adapter. Storage Manager gives 
you complete device inventory and configuration 
data, diagnostic and performance tuning 
abilities, capabilities for remote com- 
munications and alert broadcasting, 
along with the ability to implement 
complex RAID structures with simple 
“point-and-click” commands. 

DPT supplies SCSI technology to 
the world's largest computer manufac- 
turers, and has an unsurpassed record 
for product reliability among the 
foremost distributors in over 40 
couniries. Call today and receive a free | 
сору of “Understanding RAID” and — | 
“Hardware and Software Caching 
Combined.” 


800-322-4378 


ОРТ 


for complete SCSI solutions 


|! 
| 
| 
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“DPT offers high performance, real value and 
great compatibility in a single SCSI solution... 
it's exactly what we needed at MCI." 


Melanie Noe 
LAN Administration 
ШЕ 
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Greg Lobdell, lead product manager for 
Microsoft's business systems division, says 
that this isn't difficult if the operating sys- 
tem supports object management. The 
tougher problem, he says, is giving stor- 
age management routines enough “smarts” 
that they won't try to back up a huge file 
over a 9600-bps modem line or make mul- 
tiple copies of the same application pro- 
gram or repeatedly back up linked objects 
that have not changed. 

Windows NT and NetWare 4 offer lo- 
cationless network services today, Lobdell 
says, and "tomorrow, we'll have location- 
less information access." However, he 
adds, making storage a more readily avail- 
able resource, "puts more stress on query 
mechanisms and tools to help you find it." 
Changes that occur in the user environ- 
ment to provide access to the vast wealth of 
interconnected global data sources will 
have to be accommodated in storage man- 
agement systems. 

Another big change could come on a 
more physical level: the emergence of spe- 
cialized storage hardware that assumes 
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some of the role now played by software 
management schemes. “Long term, I see 
reduced importance for file servers, the 
explosion of application servers and stor- 
age servers, and the rise of dedicated back- 
up servers,” says Mike Peterson of Pe- 
ripheral Strategies. 

One interesting development in this area 
is coming from Vinca. The company is 
evangelizing an architecture for Storage 
Access Networks, or SANs, which con- 
sist of intelligent storage devices connected 
together on their own distributed network. 
The idea behind a SAN is to move respon- 
sibility for file access and storage man- 
agement Off the file server, freeing it up 
to handle user requests. The result could be 
higher storage bandwidth, improved reli- 
ability and manageability, and greater flex- 
ibility of configuration. 

The combination of distributed, object- 
oriented file systems and intelligent storage 
servers will dramatically alter the land- 
scape of storage management, but the net 
result for users will be greater ease of ac- 
cess to information and greater data relia- 


bility, with less of a need for any human 
intervention. 

Whether you use a GUI or some other 
scheme for finding and manipulating files, 
and whether you back up via disk mirror- 
ing, RAID, optical jukeboxes, or tape li- 
braries, the ultimate goal of storage man- 
agement is to ensure that data is there when 
it’s required. By implementing sophisti- 
cated backup, HSM, physical resource 
management, and access control, you are 
actually making data more available than 
if it goes unmanaged and has the poten- 
tial to be lost. And implementing central- 
ized slorage management does not con- 
tradict a movement toward distributed 
computing; in the words of Stan Corker, an 
IDC analyst based іп San Diego, “Virtu- 
ally, the data is distributed to clients; phys- 
ically, it’s grouped at servers; and logi- 
cally, it’s centralized.” The network makes 
these distinctions invisible to the user. M 
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FAST, FOCUSED ANSWERS To YOUR IT QUESTIONS 
DELIVERED To YOUR FAX MACHINE . . . 
24 Hours A Day, 7 Days A WEEK 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you're 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 


Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 


> 486-based transportables 
> CD-ROM drives 


> Integrated desktop applications 


> Storage subsystems 


> Client/Server technology and architecture 
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800-329-8398 (800-FAX-TEXT) or 809-784-2840 


REACH FOR THE STARS 


2 


| or generations, we have looked to the stars as symbols of that which cannot be reached. 
To be considered a star, one must display rare talent and ability to rise above the masses. 
While the average person may never literally reach the stars, it is possible to put one to 
work for you. Ж Consider the Samtron StarPower™ line of high resolution monitors. Featuring 
digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge 
viewing, the entire line complies with EPA Energy Star™ standards. Ж In addition, every Samtron 


monitor comes with an unparalleled three year parts and two year labor warranty, adding up to 


SAW ON! 


MONITORS WITH STARPOWER™ 


heavenly performance at down-to-earth prices. 
Ж Contact your local dealer abour the StarPower line. 


You wont even need a telescope to see them up close. 


Ты EPA Energy Stn" едеп does nol represent EPA endorsement of мү product ot service, Specifications обод to chenge withost notice. VGA is a trademark of intamational Business Machines Ca., Ltd. Screen is simatatnd. 
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17" Flat Screen 

1,280 x 1,024 (60Нг) High Resolution 
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SC-528UXL 
15" Flat Screen 
1,280 x 1,024 (60Hz) High Resolution 
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SC-428UXL 
14" 1,024 x 768 (75Hz) High Resolution 
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The StarPower Line Features: 

* Super Fine Dot Pitch 

* Low Emission, MPR II 

* VGA, SVGA, XGA, VESA 
Compatible 

* Multi-Scan 


* Power Saving 


EPA POLLUTION PAEVENTER 


SAMTRON DISPLAYS, INC. 

14251 E. Firestone Blvd. 2101 La Mirada, СА 90638 
Tel: 310 802-8425 Fax: 310 802-8820 

Customer Service: Tel: (800) SAMTRON. 
Distributors: Canada, Ted: (416) 858-3000 

Mexico, Tel: 01 1-525-325-4993 
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JUST TIME. 


RAIDBANK SUBSYSTEMS 


U.S. corporations lost millions last year while the redundant on-line hot spare and dual 


in revenue and productivity due to LAN downtime. And this power supplies cover you from top to bottom. Add variable time 


year the numbers could go even higher. That’s why it’s more 


rebuild, which allows flexible CPU utilization during peak server 


vital than ever to maintain the integrity and productivity of hours and you've got a system engineered for unparalleled ргогес- 


tion and productivity. The Novell certified 


RAIDéank™— a high performance, RAIDéank is also the only indepen- 


fault-tolerant storage system dent RAID subsystem offering 


designed to provide unequaled 915,000 БӨ IBM on-site service. We 


levels of protection for business- 
critical applications. Consider it the | 7 E 3 “а-ы y ihr 2 ` 1 (800) 800-DISK we'll be happy 


ultimate insurance policy for your data. E 7 to send you a brochure, point you towards our 


ie | 


Available in 1 to 12 GB—wich up to 6.4 MBs per second nearest reseller, or let you talk directly to a RAID technician. 


But don't wait too long, after all, time is money. 
E y 


sustained transfer rates—-the RAIDaz£ сап be cascaded into 


configurations of up to 48 GB of usable capacity. Our "true" hot 
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swap capability provides non-stop computing RAIDAank Rack-mount RAI Dank Desktop RAIDAank Tower 
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Some folks would have you believe 
that the software protection dongle 
was discovered by a guy named Don. 
(It wasn't.) Others claim to secure 
multiple applications with one don- 
gle. (They don't.) 

We hate to spoil these fairy tales, 
but when it comes to something as 
important as protecting your soft- 
ware, you need to be concerned with 
facts, not fiction. 

The fact is, what makes one 
software protection method better 
than another is more than the don- 
gle. It's the level of security and flex- 
ibility you get. And for years, 
Software Security has brought soft- 
ware developers the strongest and 
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most seamless security systems 
available, using numerous patented 
technologies.Plus a broad range of 
developer tools and support pro- 
grams to ensure your success in 
implementing hardware-based 
software protection. 

Software Security's combination 
of advanced software and sophisti- 
cated hardware devices (OK, "don- 
gles") goes beyond the basics. For 
example, our UniKey/NET? protects 
multiple applications on a network 
with one dongle... and lets you remotely 
update the licenses! Its comprehensive 
user interface helps you manage 
software distribution, control net- 
work licensing and implement 
“metered” software usage. 
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Do You Believe in 
Dongle Fairy Tales? 


Our standalone UniKey? also lets 
you update protection to maintain 
security throughout an application's 
life. You issue one key, one time — 
and forget swapping dongles. Each 
update is as secure as the first. 

If you're serious about protecting 
your software, contact Software 
Security today and ask for our 
Evaluation Kit. It has everything you 
need to explore our innovative protec- 
tion methods for yourself ... and live 
profitably ever after. 


SOFTWARE 
SECURITY : 


1-800-841-1316 
See us at Windows World '94 
Booth М4465 


203-329-8870 Fax: 203-329-7428 BBS: 203-329-7253 


Software Security International, Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax: -Ң7) 0172-45-31-61 
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t's ten o'clock. Do you know who 
is logged on to your network? 
Really? The fact is, as organi- 
zations of all sizes now employ 
networked computers and distributed 
systems to handle the bulk of their in- 
formation-processing needs, security 
becomes increasingly important. 

Just look at how dramatically the 
workplace has changed in recent years. 
Computers are everywhere, being used 
for a multitude of applications distrib- 
uted throughout an organization's log- 
ical and physical structure. Electron- 
ic document interchange is replacing 
paper documents, E-mail is now being used in place of 
phone calls and memos, voice mail is taking the place of 
secretaries and operators, complex design and control tasks 
are increasingly performed using computer systems and 
software, and sensitive and proprietary data is routinely 
transmitted from network to network—indeed, from coun- 
try to country—over phone lines and satellite links. 

And what about the nuts and bolts? Were your distrib- 
uted systems designed from the beginning as integrated 
wholes? Of course not. They grew via the patching to- 
gether of existing workgroups, LANs of all descriptions, 
departmental minicomputers, corporate mainframes, and 
connections to outside networks. The resulting "systems" 
may include components using 31 flavors of Unix, plus 
MS-DOS, Windows (NT and Workgroup versions, too), 
Macintosh System 7, NetWare, TCP/IP, VMS, and MVS. 

Now they're all part of the same giant network, and 
everyone in the company wants to get at everyone else's re- 
sources. And there's no good way of telling what kind of 
workstations are on your users' desks or what operating sys- 
tems they are running. 

At Martin Marietta Aerospace's technical computing 
center in Orlando, Florida, systems integrity manager Pad- 
gett Peterson watches over the security of 5000 networked 
PCs. He believes in active management: seeking out prob- 
lem areas before they occur. “One of the biggest problems 
I've found is that companies don't even know how many 
PCs they have," Peterson says. “Some don't even have an 
approximate idea of how many. So they don't know who 
can connect to their networks." 

This complexity creates many opportunities for abuse, 
particularly unauthorized access to confidential information. 
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To protect the integrity of 
your enterprise’s infor- 
mation, you cannot afford 
to take security for grant- 
ed. This means control- 
ling access and encrypt- 
ing telecommunications 
traffic. 

Security is an issue 
because the majority of 
today’s operating sys- 
tems—both stand-alone 
and networked—were de- 
veloped without any con- 
sideration for security. Ei- 
ther they offer no security 
capability whatsoever, or 
security and control fea- 
tures were tacked on as 
an afterthought. Software 
systems designed from 


When you distribute 
information and 
processing, you also 
delegate security 
responsibility. Good 


access controls, 
eyes-open 
administration, and 
communications 
encryption can make 
all the difference. 


the ground up with security as an important consideration 
are only now beginning to appear. 


Know Thy User 


When you hear the term security, the first thing that comes 
to mind is the password. And for too many organizations, 
a network's simple password mechanism is as far as se- 
curity ever goes. Unfortunately, simple passwords offer 
little protection against unauthorized access; this is par- 
ticularly true in a distributed environment. 

When a connection comes in over a dial-up line, a 


JUNE 1994 BYTE 


165 


ILLUSTRATION: ROBERT BURGER © 1994 


Distributed 


customer link, or an internetwork chan- 
nel, there may be no direct way of know- 
ing who’s on the other end of the line. 
Thus, there is a pressing need to identify 
and authenticate the user at log-in ttme— 
to verify that he or she has been autho- 
rized to access your network, and to de- 
termine specifically what access 
rights and privileges this indi- 
vidual will be given. 

There are three different 
methods by which you can 
check on users at log-in time: 
by making use of something 
they know, something they have, 
or something they are. These 
methods are described in de- 
tail below. 

The “something they know” 
method is typified by the user ID (i.e., the 
account name) and password, or by those 
systems that sometimes ask for other per- 
sonal information, such as a person’s moth- 
er’s maiden name. The idea is that this is 
knowledge that isn’t written down and is 
unlikely to be available to an intruder. Un- 
fortunately, user IDs are usually easy to 
obtain, and people sometimes write down 
their passwords or even tape them to their 
monitor. 

With the “something they have” meth- 
od, which adds a second level of confi- 
dence to the authentication process, you 
can require that the user possess some 
physical object in order to gain access—the 
electronic equivalent of a front-door key. 
While this object may be as simple as a 
magnetic-stripe plastic card, the most com- 
mon solution today takes the form of a 
random password generator or a challenge- 
response device. 

One type of token, as these devices are 
called, provides a pseudo-random alpha- 
numeric word or number that changes 
every minute or so and is time-synched to 
a stored database. This results in a one- 
time password that's good only at that par- 
. ticular point in time and for only one log- 
in. The first token that came to market in 
1987—the SecurID from Security Dy- 
namics in Cambridge, Massachusetts— 
used this system. 

Another type of token is a calculator- 
like device into which the user types a 
number presented as an on-screen chal- 
lenge by the host; the token generates a 
response that the user types into his or her 
workstation. Again, the result is a one- 
time, nonreusable password. Unless the 
user has the token with him or her, no log- 
in is possible. In addition, most of these 
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devices can also be configured to require 
that the user input a personal identifica- 
tion number into the token prior to the au- 
thentication process. 

Obviously, the use of tokens creates cer- 
tain administrative problems, such as what 

should happen when an employee 
mistakenlv leaves a token at home. 
These problems can be handled 
by stocking (and carefully con- 
trolling) temporary spares, but 
it also requires attention by a 
security administrator. 

In addition to the tokens 
described above, a number of 
so-called smartcard security imple- 
mentations are coming to 
market; these use a credit- 
card-size device that con- 
tains a microprocessor and writable mem- 
ory. Also, NIST (National Institute of 
Standards and Technology) has developed 
a card for generating digital signatures us- 
ing its proposed standard. This standard 
calls for the use of a NIST-patented en- 
cryption algorithm to allow the unforgeable 
“signing” of electronic documents to serve 
as proof that a message actually was sent 
by the claimed sender. 

In addition, there is some future poten- 
tial for the use in authentication applica- 
tions of active-badge technology, in which 
users carry a badge that transmits a weak 
radio signal that is picked up by special 
receivers when they come 
within a designated range 
(generally several feet). 
The advantage to this ap- 
proach is that the authenti- ff 
cation takes place auto- 
matically, with no action ' 
on the part of the user 
and with no need for 
physical contact between 
the badge and the sensor. 

Currently there are some 15 to 20 sup- 
pliers of smartcard- or token-based au- 
thentication systems, but one company 
dominates the market. In the words of in- 
dustry analyst and security gadfly Winn 
Schwartau, publisher of the Security In- 
sider Report, "There's SecurID, and then 
there's everyone else." 

Systems that require additional hard- 
ware—such as a smartcard or a magnetic- 
stripe reader—have not been very suc- 
cessful thus far, primarily due to the 
inconvenience and cost of the needed hard- 
ware. Adding an extra piece of gear to a 
laptop system, for example, is often either 
wildly impractical or out of the question. 


Watchword It from Racal-Guardata 
is a challenge-response token. 


One product that attempts to address these 
problems is Smart Cat from V One of Po- 
tomac, Maryland. This smartcard reader 
is about the size of a mouse and is thus 
stowable in a laptop’s carrying case. It’s 
price-competitive with less-capable mag- 
netic-stripe readers, costing under $200 in 
quantity. 

Price is likely to be a critical factor in 
most organizations’ choice of security 
technologies. In the largest companies, 
which are more likely to have dedicated 
security professionals on staff and are also 
more likely to use token authentication, 
the numbers mount up quickly. You sim- 
ply can’t hide from the cost problem. 

For example, Martin Marietta uses to- 
kens at a cost of around $50 each. “The 
problem is,” Peterson complains, “they 
are good for authentication, but they don’t 
do anything else. Га like to see them used 
to provide seeds for encryption.” Peterson 
acknowledges that, in principle, smart- 
cards and other, more capable, systems 
are a good idea. “But the cost of buying a 
reader is the stumbling block,” he notes. “1 
don’t have any problem doing this for 150 
computers, but I sure can’t justify it for 
5000.” 

One recent product that addresses this 
objection is SmartDisk from SmartDisk 
Security in Naples, Florida. On the market 
for about a year, this $150 product pack- 
ages a smartcard into a floppy disk-like 

unit that can be read by any 
standard 3'/-іпсһ floppy 
drive. 

The final—and most se- 

cure—level of authentica- 
tion, the “something they 
are” method, involves 
some unique and unforge- 
able aspect of an individ- 
ual's body. In the past, bio- 
metric authentication, as it's called, has 
been based on comparisons of fingerprints, 
palm prints, or retinal patterns of the eye, 
or on signature verification or voice recog- 
nition. More recently, a system that rec- 
ognizes keyboard-typing patterns has ap- 
peared from Los Angeles-based Phoenix 
Software International. Another new tech- 
nology can reportedly read infrared facial 
pattems from passersby using only a sim- 
ple video camera for image capture; it's 
being developed by Neurometric Vision 
Systems of Deerfield Beach, Florida. 

Biometric systems offer the greatest de- 
gree of confidence that the user actual- 
ly is who he or she claims to be, but they 
are also generally the most expensive to 
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implement: At a cost of several hundred to 
several thousand dollars per reader sta- 
tion, they may be better suited for con- 
trolling a doorway or other physical ac- 
cess—where one biometric unit can serve 
for many employees—than for one-to-one 
workstation access. Another problem is 
that many biometric devices carry a high 
price in terms of inconvenience; for ex- 
ample, some systems can take 10 to 30 
seconds to verify an access request. a 

Moreover, resistance is high for many 
systems that users see as unduly in- 
trusive; people are reluctant to stick 
a finger or a hand into a slot, or sign 
their name, or sit still while an optical 
system scans their eyeball. 


Hiding Authentication Information 


tokens is their ability to transmit over 7 


a network an access code that cannot ^ 


Бе sniffed and contains no reusable | 
information. These are crucial fea- | 


tures, but they are not limited to hard- | 
d if . Таке extra precautions if you allow dial-in 
` (e.g. use callback modems and permit external | : 


ware; software systems can do the 
same thing. In fact, the NSA (National 
Security Agency) recently placed а | 
large order for what it calls "sniffless | 
password generators" with Secure | 
Computing in Roseville, Minnesota. 
With the company's Lockout sys- 
tem, instead of sending a password 
over the wire "in clear," you send a 
cryptographic representation of it, us- 
ing a one-time encryption key. Each 
time you log in, the password is en- 
crypted with a different key. The NSA 
will use Lockout in conjunction with — 
its Tessera Crypto Card, a PCMCIA | 
device. Intended for secure messaging | 


within the Department of Defense and Es 


? (Administration f 


for protecting “sensitive but unclas- 
sified” data, Tessera is available from 
several makers. It uses both NIST’s 


Digital Signature Algorithm and the — 


NSA's Mosaic encryption algorithms. | 


Kerberos 

Kerberos is an encryption-based sys- 
tem designed to authenticate users 
and network connections (see the text 
box “How the Kerberos Protocol 
Works” on page 172). It was devel- 
oped at MIT’s Project Athena in the 
1980s and is named after the three- 
headed dog of Greek mythology that 
guards the entrance to Hades. Like 
its namesake, Kerberos is charged 
with preventing unauthorized access. 
It does this so well that it is now al- 
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ım | 
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most а de facto standard for effecting se- 
cure, authenticated communications across 
a network. Kerberos assumes it’s in a dis- 
tributed environment of unsecured work- 
stations, moderately secure servers, and 
highly secure key-distribution machines. 

Perhaps most significant is the fact that 
the Open Software Foundation’s DCE 
(Distributed Computing Environment) 
standard uses a variant of Kerberos V5 as 


Security Tips for 
: Distributed Networks 


One of the principal advantages of ` 


QU. » Establish ғ an карш policy regarding 


computer access, information ownership, and 
user responsibilities. : 


| Make users aware of their personal accountability 


©з уру ied N ESE 


access only oes a “firewall” system). 


E Ee колын. 
(Use tokens or smartcards as random password 
; operators. a 


Bi Conf nfidentiality 23 F Gas | 
jc "+ Encrypt data transmitted over th network. 
aa села em seers ыйы 


T Oroa date. 


е * You must be dien to sáminiter security | 
te By add, drop, ‹ or revise access ан. 


ог  access-control lists) from a workstation ME 


соски. 


с bate си гсн with 
uninterruptible power supplies for servers. 

Ф Ensure that data can be backed up and 
is recoverable ondine leg, ae и RAID or hot 
swapping). 

е Maintain boc fles at remoto, off-site 
locations. 


» Mid sere tiat Hio га ot pair өзіне keep | 
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the mechanism for user authentication. 
Hundreds of vendors have licensed DCE 
technology, and many are adding addi- 
tional security features (see “DCE: Build- 
ing the Distributed Future” on page 125). 

Another organization that’s supporting 
Kerberos is the OCSG (Open Computing 
Security Group), a specialized systems 
integrator located in Redmond, Washing- 
ton. OCSG is providing comprehensive 
Kerberos packages that support a 
number of different computing plat- 
forms, including MS-DOS, the Mac- 
intosh, SunOS, Hewlett-Packard’s 
HP-UX, NextStep, and IBM’s AIX 
for the RS/6000. 

The OCSG integrates Kerberos 
with RSA (Rivest-Shamir-Adleman) 
public-key encryption and other se- 
curity technology, including Secur- 
ity Dynamics’ SecurID token. Other 
vendors offer Kerberos implementa- 
tions for DEC's Ultrix and VMS plat- 
forms, and IBM says that it is com- 
mitted to offering Kerberos on its 
MVS mainframes and OS/2 desktop 
systems. And, of course, you can get 
source code from MIT. 

For all its popularity, however, 
Kerberos is not a complete security 
solution. ““Too many people think that 
Kerberos is the answer," says Brian 
Redler, director of security and op- 
erations for NSCC (National Securi- 
ties Clearing Corp.) in New York 
City. He observes that while Kerberos 
provides user authentication, it does 
not handle authorization for applica- 
tions or for transactions within ap- 
plications. Any determination of ac- 
cess authorizations and rights must 
be handled by other systems on the 
network. 

Also, adapting applications sys- 
tems to take advantage of Kerberos 
authentication—what’s being called 
Kerberization—is neither simple nor 
straightforward; many organizations 
may find it well-nigh impossible and 
turn to other solutions. For large cor- 
porations, rolling out Kerberos across 
their enterprise-wide networks may 
not be finished in this century. For- 
tunately, it appears that the major net- 
working-related vendors—including 
suppliers of network management 
software, operating systems, bridges, 
routers, multiplexers, and terminal 
servers, as well as the major com- 
puter manufacturers, including DEC, 
HP, IBM, and Sun Microsystems— 
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one with the same client 
software. RLN is the only 
remote access solution that 
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environment. 

There's also new SNMP 
support, and a built-in 
Windows -based Remote 
Manager console for server 
management from any 
remote PC. You can also 
simultaneously update user 
information on multiple 
servers from a single loca- 
tion. And RLN has a 
Custom Client Build 


utility, so configuring РЕ 
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How the Kerberos Protocol Works 


erberos is a system that uses elec- 

tronic tickets to authenticate a user 
to a server. A ticket, which is good only 
for a single server and a single user dur- 
ing a certain period of time, is an en- 
crypted message containing the name 
of the user and server, the user's net- 
work address, a time stamp, and a ses- 
sion key. Once the user gets this ticket, 
he or she can use it to access the server 
as many times as desired until the ticket 
expires. The user cannot decrypt the tick- 
et but can only present it to the server. 
Nobody listening in on the network can 
read or modify the ticket as it passes 
through the network without detection or 
invalidation. 

The Kerberos protocol involves two 
servers, the Kerberos Authentication 
Server and one or more TGSes (Ticket- 
Granting Servers). The steps involved 
in the Kerberos process are as follows. 


1 To obtain a ticket to a particular 
target server, the user first requests from 
the Kerberos Authentication Server a 
ticket to the Kerberos TGS. This request 
takes the form of a 
message containing 
the user's name and 


Ё. 
the name of his or C7 52 
her TGS (there сап AN “А 
Бе several). | 


2 The Authentication Server looks 
up the user in its database and then gen- 
erates a session key to be used between 
the user and the TGS. Kerberos encrypts 


are all hard at work Kerberizing their prod- 
ucts. A few of these are already up and 
running. 

With its Unicenter multivendor network 
security and management product, CA 
(Computer Associates International), one 
of the world's largest software companies, 
wants to become a major player in DCE 
security technology based on Kerberos. 
Unicenter uses DCE security mechanisms 
to implement basic authentication, pass- 
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this session key using 
the user's secret key 


of the user's pass- |” 
word). Then itcre- ЖЕНУ 
ates a TGT (ticket-granting ticket) for 
the user to present to the TGS and en- 
crypts the TGT using the TGS's secret 
key (which is known only to the Au- 
thentication Server and the TGS). The 
Authentication Server sends both of 
these encrypted messages back to the 
user. 


3 The user decrypts the first message 


and recovers the session key: Next, the 


user creates an au- 
q» 


thenticator consisting === 
4” 
т 


of his or her name 
and address and a 


time stamp, all en- c к; 
crypted with the ses- "8 Шеше 7 
sion key just generated by the Kerberos 


Authentication Server. 

The user then sends a request to the 
TGS for a ticket to a particular target 
server. This request contains the name of 
the server, the TGT received from Ker- 
beros (which is already encrypted with 
the TGS's secret key), and the encrypt- 
ed authenticator. 


4 The TGS decrypts the TGT with 
its secret key and then uses the session 
key included in the TGT to decrypt the 
authenticator. It compares the informa- 
tion in the authenticator with the infor- 
mation in the ticket, the user's network 


word management, message encryption, 
and access-control lists. CA's stated goal 
is to allow customers to administer Ker- 
beros from their current CA products while 
also providing security features and func- 
tions that Kerberos does not. CA plans to 
provide Kerberos authentication infor- 
mation to its existing security products, 
including CA-ACF2 and CA-Top Secret. 
The first such product scheduled is CA/ 
Unicenter for Unix. 


address with the address the request was 
sent from, and the time stamp with the 
current time. If everything matches, it 
allows the request to proceed. 

The TGS creates a new session key 


for the user and target server and incor- 
porates this key into a valid ticket for 
the user to present to =) 

the server. This tick- ў A 
et also contains the O 
user’s name, network > 
address, a time stamp, O 
and an expiration “ 

time for the ticket—all encrypted with 
the target server’s secret key—and the 
name of the server. The TGS also en- 
crypts the new user-target session key 
using the session key shared by the user. . 
and the TGS. It sends both messages to 
the user. 


5 The user decrypts the message and 
extracts the session key for use with the 
target server. The user is now ready to 
authenticate himself or herself to the 
server. He or she creates a new authen- 


L7 


d 


ticator encrypted with 
the user-target session 
key that the TGS gen- 
erated. To request ac- 
cess to the target serv- 7% 
er, the user sends along C 
the ticket received from Kerberos (which 
is already encrypted with the target serv- 
er's secret key) and the encrypted au- 
thenticator. 

Because this authenticator contains 
plaintext encrypted with the session key, 
it proves that the sender knows the key. 


Knowledgeable users seem to agree that 
Kerberos is not quite here. ..yet. "To date, 
I am not aware of any applications that 
have been Kerberized," says Brian Redler. 
He adds, "Kerberos is potentially half the 
answer. It's a good system, but it's not 
enough." 

Martin Marietta's Peterson agrees with 
Redler. "Kerberos is a good technology, 
but it's not really available to be used at 
this point," he says. He adds that Kerberos 


A Distributed 


Computing 


Just as important, encrypting the time 
of day prevents an eavesdropper who 
records both the ticket and the authenti- 
cator from replaying them later. 


5 The target server decrypts and . 
checks the ticket and the authenticator, с) 
also checking the user’s address and | 
the time stamp. If everything checks out, p 
. the server now knows ERU 
the user is ‘who : 

he or she claims 4 
to be, and the 
two share an 
encryption key i | 
that they can use for secure re communi- 


Sere ый! || 


ег share this key, am can assume that a a 
recent message encrypted in that key 
; on ned with the other party.) | 


17. For those applications that require 
mutual E the server sends 
the user a message 
consisting of the 
time stamp plus ‘1, 
encrypted with the 
session key. This. 
serves as proof to. 
the user that the serv- SE LES 
er actually knew its secret nee andy was | 
able to decrypt the ticket and the au- 
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from ав ар Protocols, i 
Algorithms, and Source Code in C by 
Bruce Schneier (Wiley, 1993). 


provides an authentication envelope, but it 
still requires the prior exchange of keys. “I 
would hope that we could have automatic, 
secure authentication of transmissions," 
says Peterson. 

“Kerberos is out there for real; it's a 
workable solution," says John O'Leary, 
director of education for CSI (Computer 
Security Institute) in San Francisco. "Once 
the environment becomes large, though, 
the added traffic of getting Kerberos tick- 


ets can be a real issue. If you have plenty 
of bandwidth and high-speed links, then 
you'll be OK,” he concludes. 


Single Sign-On 

Back when you were hooked up to just 
one system, you needed only one pass- 
word. But in today's environment, a user 
may well need access to several main- 
frames, a corporatewide network, one or 
more LANs, special development sys- 
tems—you name it. Thus, a single user 
can end up with seven or eight passwords 
or more. But that's where the password 
system breaks down completely. No one 
can remember 15 passwords, all different, 
none in the dictionary, all unguessable. 

Wouldn't it be ideal if you could log on 
to a system once, and, for the rest of that 
session, any other systems or networks 
you connected to would check with a se- 
curity database to determine your rights, 
with no need for any further log-ins, in- 
terruptions, or passwords? Single sign-on, 
as this idea is called, is the holy grail of 
access control. And, as with the Holy Grail, 
people are still searching for it. The main 
problem comes back to the multiplatform, 
multiple-operating-system, multiprotocol 
environment, where single sign-on is ex- 
tremely difficult to implement. 

“If you're on an MS-DOS workstation 
connected to a Novell network, and you 
want to access a database running under 
MVS on an IBM mainframe,” says CSI's 
O'Leary, "something has to sign you on 
to that mainframe and pass its security 
checks.” But the problem gets worse. “If 
you want something on a still-different 
platform, say a VA Xcluster, now you've 
also got to sign on to the VAX. Each of 
these systems has a different security ar- 
chitecture, different security mechanisms. 
And something has to do that sign-on and 
maintain a database indicating what ID 
on platform A equates to a different ID 
on platform B," continues O'Leary. And 
there's more: "The single sign-on mecha- 
nism has to update this information at ap- 
propriate frequencies—whatever is called 
for by the mainframe security systems, for 
example," he adds. 


Keeping Secrets 

Even when access controls are tight and 
well maintained, you need one further con- 
trol mechanism to ensure that your orga- 
nization's information remains confidential 
while it is moving around the loose con- 
fines of your distributed system, or to or 
through other networks. As long as your 


system sends data between users and 
servers "in clear," it is vulnerable to wire- 
taps and network sniffers. The use of cel- 
lular and microwave links makes it even 
easier for a technically sophisticated out- 
sider to listen in on your communications 
and your calculations. 

The solution to this problem is well 
known: encryption. You just transform the 
signal so that anyone who intercepts it, no 
inatter how they do so, simply can't read 
it. A variety of commercially available 
systems use the federal DES, public-key 
cryptography with the RSA method, and 
numerous proprietary algorithms. En- 
cryption is relatively inexpensive to buy 
and can be quite easy to use. 

But if encryption's so good, why isn't 
everybody using it? The problems with 
encryption lie in the secure exchange and 
management of encryption keys. This is 
such a headache that one of the reasons 
the public-key approach was invented was 
to overcome the problem of key manage- 
ment by using one key for encryption and 
another for decryption. This lets the sender 
encrypt a message using the recipient's 
public key, which need not be kept secret 
and is, in fact, usually easily available. 
The message can be decoded only with 
the recipient's secret, or private, key. 

Public-key cryptography also allows 
relatively simple implementations of dig- 
ital signatures, nonrepudiation, and mes- 
sage authentication. These can be achieved 
with other cryptographic methods, but the 
public-key approach seems to be the sim- 
plest overall. 

One major obstacle to acceptance of 
public-key cryptography is the fact that 
RSA, the best-known and strongest algo- 
rithm, has been patented in the U.S. and 
thus cannot be used in the U.S. without 
permission from RSA Data Security of 
Redwood City, California. Consider PGP 
(Pretty Good Privacy), a highly regarded 
public domain cryptographic system that 
was created by "cipherpunk" programmer 
Philip Zimmermann and popularized on 
the Internet. It's used around the world but 
is currently illegal in the U.S. because it 
uses the RSA algorithm without a license. 

A new stage in encrypted communica- 
tions may soon begin with the advent of 
the NSA-sponsored Clipper encryption 
chip for voice telephones. Clipper's in- 
clusion of an escrowed “law-enforcement” 
back-door key has generated consider- 
able controversy in the political, libertar- 
ian, and academic communities. Less well 
publicized, but following close behind, 


JUNE 1994 BYTE 173 


Powerfu 
but personal 


Finally A single system combining workstation power with PC personality — the personal 
workstation from Intergraph Performance and power of a workstation «»Personality, 
compatibility and affordability of a PC «Productivity tools integrated with advanced 
technical applications «Popular, easy-to-use Microsoft Windows operating environment 
«P Professional display technology and the industry's broadest monitor selection e» Packaged, 
ready-to-run systems with built-in networking and graphics e»Path for growth as your 
computing needs expand epPerfectly designed for a safe and comfortable work environment 


Powerful, but personal. A family of personal workstations from Intergrapb. 


e$ingle or dual 90 MHz Intel Pentium processors * Windows NT or Windows/DOS operating system 
• 512 KB external cache * High-performance 3D graphics accelerators * 16 to 256 MB internal memory 
• Choice of single and dual 17-, 20-, 21-, and 27-inch color display systems with up to 16.7 million colors 
• 540 MB, 1 GB, or 2 GB Fast SCSI-2 disk * Integrated Ethernet *3.5-incb, 1.44 MB floppy disk drive 
e CD-ROM * EPA Energy Star compliance *3 year limited warranty 
• Worldwide sales, service, and suppor! 


For more information or the number of a sales representative | NT Er 7 Y H 


or business partner near you, call 800-545-4856. COMPUTER SYSTEMS 


Circle 282 on Inquiry Card (RESELLERS: 283). 


intergraph and the Intergraph loga are registered trademarks of Intergraph Corporation The intel inside and Pentium Processor logos are irademearks of Intel Corporation. 
Micronok b в registered trademark and Windows and the Windows Ingo are trademarks of Місгазой Corporation. (cher brands iind product names аге trademarks of their respective owners. 
Copyright 1994 imergraph Corporation, Huntwille, AL 5584-000! ООА КОАО 


| — 
> 1 ~ D, 
Е P 


is Capstone, an extension of Clipper that 
includes data transmission. 

As an aerospace contractor, Martin Ma- 
rietta's computing activities make exten- 
sive use of communications encryption. 
The company's Padgett Peterson uses Via- 


Computing 


Crypt, a $100 RSA-based (and licensed) 
package from ViaCrypt of Phoenix, Ari- 
zona. He also has some strong views about 
the Clipper controversy. “The thing with 
Clipper is, people react as if Clipper will 
give them less privacy than they have now. 


But they have none whatsoever at the 
moment, so it isn’t really taking anything 
away at all,” he says. He also notes that 
now, if you want any kind of secure phone 
transmission, your only option is AT&T 
STU-IIIs (secure telephone units), which 


COMPARATIVE SECURITY OF NFS AND AFS 


Feature 


ARCHITECTURAL MODEL 


SECURITY MECHANISMS 


SECURITY DURING 


RECONFIGURATION 


SECURITY ADMINISTRATION 


ACCESS CONTROL 


AVAILABILITY 


INTEGRATION WITH KERBEROS 


BACKUP 


FILE CACHING IN LOCAL STORAGE 


Source: Transarc Corp. 


Network File System 


Client/server; each file server 


managed independently 


Based on unencrypted user IDs, 
trusted users, and hosts 


Users lose access to files during 
reconfiguration; file-system moves 
require changes to mount point 


Only system administrator can set up 
and maintain protection groups—sets 
of users with common access rights 
to specific groups of files 


Uses standard Unix chmod command and 
mode bits on files and directories; offers 
only read, write, and execute rights to 
files and directories 


No standard data replication 


Possible, but difficult 


Standard Unix backup; file system 
inactive during backup; no cloning means 
system administrator must perform all 
restores; can use cachefs 


Constant caching of file attributes slows 
performance on WANs 


Andrew File System 


Truly distributed; administration by 
cell—file servers and clients that 
form a logical administrative unit 


Kerberos authentication; 
Authentication Server process, 
Protection Server process 


Reconfiguration doesn't affect users; 
files are accessible during moves, and 
filenames don't change 


Users can create groups 


Access-control lists allow fine control 
granularity by groups and individuals; 
supports read, lookup, insert, delete, 
write, lock, and administration rights; 
applied by directory only 


Read-only replication per volume allows 
users to access a different replica 


in the event of a server crash 


Integrates tightly 


No system downtime during backup 
with AFS Backup Server; volume clones 
allow limited user-controlled restores 


Automatic notification 
of file changes cuts unnecessary 
network traffic 
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cost $2000 per telephone. 

Public law mandates that government 
information be protected in its processing 
and storage. DES has been used for this 
purpose for 15 years, and it has just been 
renewed for another five years. “People 
say that, well, it’s theoretically possible 
to break DES if you have a known plain- 
text,” Peterson comments. “But the fact 
is, no one has yet broken DES, and it’s 
available for free. It’s good enough for 
government work, just as Clipper is good 
enough for government work.” 


Administration: The Hidden Costs 
Whatever type of security you have in- 
stalled on your distributed systems, you 
still have to administer it—adding new 
people, taking off those who leave, mod- 
ifying rights and permissions as job re- 
quirements change. And for many secu- 
rity administrators, the move to distributed 
systems has created a major administra- 
tive headache. 

"What's happened as systems have 
become distributed and information has 
become distributed [is that] different de- 
partments are responsible for different 
platforms," notes NSCC's Brian Redler. 
"Mainframe administration is handled by 
a different group than handles the LANs— 
in fact, a different person may administer 
each LAN. And in most cases, security 
isn't handled by the security department 
but is out in the user departments, where 
the LAN administrator is also the security 
administrator." 

Responsibility for communications se- 
curity is similarly distributed, Redler con- 
tinues. "Once, all communications came 
into a central location, where a well-trained 
network staff monitored it. Now, it comes 
into the corporation all over, without any 
central administration," he says. 

All this decentralized responsibility can 
create a security nightmare. Redler, along 
with most computer-security professionals, 
believes that security is largely a manage- 
ment issue, not a technical problem. “The 
first thing we had to get was management's 
buy-in to a security program, to an overall 
corporate policy and set of standards. If 
someone develops or installs a new appli- 
cation,” he explains, “we don’t want dif- 
ferent administrators, each with their own 
ideas about what security is needed.” 

Obviously, different systems need dif- 
ferent levels of security. A LAN with only 
routine word processing and spreadsheet 
applications may not need as much security 
as a production system with sensitive cor- 
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porate data, Redler has established a set 
of security baselines for NSCC to deter- 
mine how much security is needed for 
what information and for which systems. 


Operating Systems and Consistent Security 
Another factor that influences security is 
the choice of operating systems—in par- 
ticular, network operating systems. Some 
have more security than others, but the 
primary problem, from a network per- 
spective, is the need to accommodate mul- 
tiple operating systems. This raises prob- 
lems of compatibility and consistency. 

"Better, more secure operating systems 
could have a sizable impact" on distrib- 
uted-system security, according to Redler. 
“But it's not that straightforward, either; 
there are pros and cons to having your pri- 
mary security in the operating system." 
He notes that while it would be great to 
buy a Unix version with a set of security 
features that you could pick and choose 
from, it could create inconsistencies that 
would make overall administration of se- 
curity difficult. 

"Tf you have one department that uses 
secure version X of Unix and another that 
uses secure version Y," he continues, "then 
each department has its own security sys- 
tem that works differently from the oth- 
ers." Instead, he tends to favor the use of 
an add-on, third-party security package. 
"Yes, it'll cost you a little more money, 
but now you have consistency," he adds. 


File Systems 
Sharing files over distributed systems re- 
quires a specially designed file system. 
Some are better than others, and one of 
the most popular has gaping security holes. 
Many Unix-based systems use NFS (Net- 
work File System), a file-sharing protocol 
for TCP/IP networks that was created by 
Sun Microsystems and is now available 
from DEC, IBM, Novell, and others. 

Using a peer-to-peer networking scheme 
for low overhead and simplicity, NFS pro- 
cesses every file access request as pre- 
sented, with no knowledge of prior re- 
quests. As a result, it has no built-in record 
or file locking. NFS sites usually use a 
"lock manager" program to track file and 
record locks, but many client programs 
can simply ignore the lock manager. NFS 
also has no built-in security, which has led 
to the saying that NFS really stands for 
“No File Security.” Because of its wide- 
spread use, NFS poses some serious se- 
curity challenges. 

The best solution to these limitations 


seems to be AFS (Andrew File System), 
developed at Carnegie Mellon University 
and currently available from Transarc of 
Pittsburgh, Pennsylvania. The designers 
of AFS tackled NFS's problems head-on, 
and the result is better security and in- 
creased reliability. Also, AFS is easier for 
administrators to maintain, and its greatly 
improved directory services simplify user 
access to WANs (wide-area networks). 


User Awareness 

It would be misleading at best to discuss 
distributed security in purely technical 
terms without at least mentioning the far 
larger—and perhaps ultimately more im- 
portant—issue of user awareness. A certain 
degree of security can be imposed from 
above, with technical controls and admin- 
istrative procedures. 

But without user awareness of the risks 
and vulnerabilities, user cooperation, and 
user acknowledgment that protecting in- 
formation is a part of their jobs, then se- 
curity for distributed systems is a losing 
battle. CSI's John O'Leary puts it this way: 
“All the people using our systems aren't 
being told—or aren't listening to those do- 
ing the telling—that, in addition to the pro- 
ductivity enhancements their new systems 
and connections provide, there come some 
potential security downsides. People do 
not realize what the exposures are, and 
therefore they're not taking steps to miti- 
gate them." O'Leary adds that the special 
problem for securing the distributed world 
is the lack of a single point of control. “Іп 
the mainframe world, we could rigorous- 
ly and strictly limit what people had ac- 
cess to," he says. 

What O'Leary sees as a disadvantage, 
however, analyst Winn Schwartau con- 
siders a plus. “With a single point of con- 
trol—in single sign-on as it's usually 
thought of—you have reduced your secu- 
rity to a single point of failure," he says. He 
asks what happens if that point fails, and 
then answers: “T call that 'cyber-stupid' ! 
Your entire system is open." 

He recommends caution. "If you're go- 
ing to go to this, then strengthen that point 
of failure. Require two forms of authenti- 
cation at least —something that you know 
and something you own." Ш 


Russell Kay is a BYTE technical editor who has 
worked in the area of computer and information 
security since 1981. Before joining BYTE, he 
was editor of Infosecurity News and Computer 
Security Journal. He can be contacted on the In- 
ternet or BIX at russellk @ bix.com. 
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t used to be that everyone understood 
what you meant when you said “EIS” 
(Executive Information System). An 
EIS was an electronic briefing book 
that summarized key sales or production 
figures for busy executives. Early EISes 
tended to be custom-built by MIS staffers 
assigned to top-level executives. 

As organizations implement more dis- 
tributed clienUserver networks, however, 
decision-support applications like EIS and 
the related DSS (Decision Support Sys- 
tem) have been forced to adapt. Both end- 
user data-access tools and client/server 
development tools need to analyze larger 
amounts of fast-changing data. This is es- 
pecially true in transaction-intensive busi- 
nesses like retailing and finance. And EIS/ 
DSS must now support more than just a few executives. 

Organizations spend millions of dollars collecting, stor- 
ing, and safeguarding data. The challenge for today's EIS- 
es is to make that data accessible and usable to the people 
on the network. That means putting the tools to manipulate 
the data into the users' hands so they can answer their 
questions and understand their markets better. They don't 
want to go through the IS department. IS, according to 
Jeffrey P. Stamen, president of IRI Software (Waltham, 
MA), is often better being the "system police" than un- 
derstanding the needs of sales and marketing departments. 

The trick is to present just the information required in just 
the right format without rekeying summary data from mas- 
sive printouts into spreadsheets. The good news is that to- 
day literally hundreds of client/server products provide 
reporting and querying capabilities, often at a fraction of the 
cost of classic host-based EISes. 

But the classic EIS and DSS vendors aren't standing 
still. They're adopting client/server architecture, becoming 
more open and modular, and adding value by targeting 
vertical markets with special versions of their products. 
Most emphasize their ability to work with mammoth data- 
bases, their understanding of MIS, and their track record. 


How EIS Works 

ElISes are generally designed with two or three parts: an ad- 
ministrative module, where data access is managed; a 
builder module, where a developer sets up data mapping 
and builds a sequence of screens; and a run-time module 
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that the executive or knowledge 
worker runs. Sometimes the first 
two functions are combined. 

Data access and consolida- 
tion vary depending on the 
package. Some EISes provide 
their own data storage system; 
some only package the data and 
route it into a more accessible 
database—usually on a LAN. 
Some ElSes do the data selec- 
tion and consolidation on the 
host; others do it at the work- 
station. Some use third-party commercial middleware gate- 
ways or popular APIs like ODBC (Open Database Con- 
nectivity); others are less open, offering only a discrete 
list of proprietary drivers—and often at extra cost. ODBC 
drivers, on the other hand, are widely available, often bun- 
dled with other products. Finally, almost all of today's 
EISes come with a standard GUI, such as Windows, Mac- 
intosh, Motif, or Presentation Manager. 

Robin McNeill, director of PowerPlay products for Cog- 
nos (Ottawa, Ontario, Canada), identifies six tasks that 
managers do for which an EIS will be useful: track, flag ex- 
ceptions, rank, compare, trend-spot, and investigate and 
explore. The features most EIS tools provide reflect these 
tasks. They present summarized and consolidated data in 
both report and chart form, or they allow sequencing of 
screens to produce executive slide shows. Hot spots that 
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users can click on to get more information 
and other drill-down techniques help users 
navigate through varying levels of detail. 

Exception reporting is another extremely 
useful technique managers use to flag data 
that’s unusual or out of bounds. Both un- 
usual and periodic events can be defined to 
trigger visual or audible alarms or activate 
an intelligent agent to perform a specific 
task. Some EIS packages support statisti- 
cal techniques like regression and corre- 
lation analysis, which let you measure the 
strength of relationships between pairs of 
variables. Others include a spreadsheet in- 
terface, ad hoc queries, and batch pro- 
cessing of reports. 

The tasks that ElSes track are often mis- 
sion-critical. For example, Chevron's IT 
subsidiary built a sophisticated $750,000 
inventory-tracking system for Chevron 
U.S.A. Products that helps optimize the 
oil-refining process and minimize idle in- 
ventory. Part of that system uses Cognos's 
PowerPlay to show how oil moved through 
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the supply chain during a given produc- 
tion week. Don Waddell, a Houston-based 
project manager for inventory coordina- 
tion with Chevron U.S.A. Products, says, 
“We found the best approach for decision- 
support systems was to have all necessary 
information available on a summary ba- 
sis in a consolidated system.” Waddell’ s 
group used Oracle to create a data ware- 
house of consolidated data from diverse 
mainframe data sources, including IMS, 
Nomad, and VSAM files across an SNA 
(Systems Network Architecture) network. 

In large law firms, time and billing ap- 
plications are mission-critical. Bob War- 
rick, senior programmer/analyst with 
Pillsbury Madison & Sutro, a large San 
Francisco-based law firm, has built a Pow- 
erPlay 4.0 application that lets the execu- 
tive group of attorneys track billing per- 
formance by practice group, location (the 
firm has 12 offices), and type of attorney. 
Time and billing information is migrated 
from a PowerHouse application residing 


on a VAX cluster to a PowerPlay database 
and retrieved via DECnet. 


The Changing Face of EIS 
Your choices for decision-support tools 
are confusing. Low-end (read "inexpen- 
sive") data-access and client/server tools 
and spreadsheets mimic much of the func- 
tionality of the classic EIS. Data ware- 
house and replication packages provide 
"safe" copies of nonoperational data that 
users can manipulate to their hearts' con- 
tent. Smart middleware, such as InfoPump 
from Trinzic (Palo Alto, CA) or Micro De- 
cisionware's Database Gateways (Boul- 
der, CO), can be programmed to penodi- 
cally download information to refresh the 
data sets. Client/server packages with in- 
telligent agents can automate processes 
such as warning a financial analyst when a 
key ratio has been exceeded or sending E- 
mail to a purchasing manager when an in- 
ventory-reorder quantity has been reached. 
Many organizations are meeting the 
challenge of providing direct ac- 
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THE 12 RULES OF OLAP 


E. F. Codd, father of the relational database, and his associates have produced a white 
paper listing the 12 rules for OLAP (on-line analytical processing) systems. The list is fun- 
damentally a formula for a successful information system, whether you call it an EIS, a 
DSS, or a business information system. For more information on the white paper, call Arbor 


Software, Santa Clara, CA, (408) 727-5800. 


frame by creating LAN-based data 
warehouses that contain read-only 
snapshots of host data that's peri- 
odically refreshed. This has the 
advantage of minimizing network 
traffic, expensive host CPU time, 
and security headaches. It also pro- 
vides nonintrusive access to data in 
legacy systems. Some people refer 
to this approach as a client/serv- 
er/server system or a three-tier ar- 


1. Multidimensional conceptual view. This sup- 
ports EIS “slice-and-dice” operations and is 
usually required in financial modeling. 


2. Transparency. OLAP systems should be part 
of an open system that supports heteroge- 
neous data sources. Furthermore, the end 
user should not have to be concerned about 
the details of data access or conversions. 


3. Accessibility. The OLAP should present the 
user with a single logical schema of the data. 


4. Consistent reporting performance. Perfor- 
mance should not degrade as the number of 
dimensions in the model increases. 


5. Client/server architecture. Requirement for 
open, modular systems. 


6. Generic dimensionality. Not limited to 3-D and 
not biased toward any particular dimension. A 
function applied to one dimension should also 
be able to be applied to another. 


7. Dynamic sparse-matrix handiing. Related both 
to the idea of nulls іп relational databases 
and to the notion of compressing large files, a 
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sparse matrix is one in which not every cell 
contains data. OLAP systems should accom- 
modate varying storage and data-handling 
options. 


8. Multiuser support. ОТАР systems, like ElSes, 
need to support multiple concurrent users, 
including their individual views or slices of a 
common database. 


9. Unrestricted cross-dimensional operations. 
Similar to rule 6; all dimensions are created 
equal, and operations across data dimensions 
do not restrict relationships between cells. 


10. intuitive data manipulation. Ideally, users 
shouldn't have to use menus or perform com- 
plex multiple-step operations when an intu- 
itive drag-and-drop action will do. 


11. Flexible reporting. Save a tree. Users should 
be able to print just what they need, and any 
changes to the underlying financial model 
should be automatically reflected in reports. 


12. Unlimited dimensional and aggregation levels. 
A serious tool should support at least 15, and 
preferably 20, dimensions. 


chitecture. Sometimes the data 
warehouse is referred to as a data- 
mart or staging server. Data ware- 
houses often contain data from 
multiple data sources that has been 
consolidated and summarized. 
This is not on-line production data; 
it might be updated daily or week- 
ly as needed. But it's real-enough 
time for most decision making. 
Vendors such as Red Brick Sys- 
tems (Los Gatos, CA) offer a dif- 
ferent vision of a data warehouse. 
Red Brick Warehouse 2.1 ($20,000 
and up) is an RDBMS (relational 
database management system) 
that's optimized for queries rather 
than data entry. Typical Red Brick 
clients are firms that need to ana- 
lyze large amounts of data, like 
retailers and financial institutions. 
Red Brick relies on lots of index- 
es to allow fast retrieval of data- 
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data. Indexes are special files that work 
like indexes in a book. Instead of point- 
ing to a page, they point to the exact loca- 
tion of a database record, based on the 
index field. If you index on customer num- 
ber, company name, contact name, city, 


DIMENSIONS OF EIS 


The capabilities, Implementation, and use of EIS vary widely. The ех- 
tremes to which this is true are illustrated below. 
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and area code, for example, retrieving in- 
formation based on any of those fields is 
faster than it would be without indexes. 
Because of the overhead associated with 
maintaining the index, on-line production 
databases can't afford to index on all fields; 
data warehouses can. 

Another firm, Dynamic Information 
Systems Corp., based in Boulder, Col- 
orado, sells a product called Omnidex that 
generates indexes in your current data- 
bases (in contrast, Red Brick creates a new 
database). DISC also provides an API that 
developers can call from Windows front- 
end tools. Chris Werle, a business systems 
analyst, uses Omnidex to provide man- 
agers at Chicago-based Boots Pharma- 
ceuticals with up-to-the minute sales and 
order-entry information. He likes the fact 
that Omnidex reduces network traffic. 
"Sometimes," he says, “we just want to 
know how many there are—to do the 
equivalent of a SQL COUNT. We don't 
need to see the records themselves at all." 
The project's success has prompted Boots 
to begin bringing previously outsourced 
data processing back in-house to build an- 
other EIS for marketing and sales. 

Prism Solutions (Sunnyvale, CA) of- 
fers yet another angle on warehousing. 
Prism Warehouse Manager generates 
COBOL, SQL, and JCL or Script code to 
move legacy IDMS, ISAM, VSAM, IMS/ 
VS, and COBOL data files into Oracle, 
SQL Server, Red Brick Warehouse, Non- 
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multicomponent 
package 


Open and modular 


Computing 


Stop SQL, Teradata, or DB2 databases. 
Trinzic’s InfoPump takes yet another ap- 
proach, offering intelligent middleware 
for routing, integrating, and synchroniz- 
ing dissimilar data. These warehousing, 
indexing, and routing products package 
and consolidate data 
that’s often dispersed 
among multiple data 
sources. Ultimately, 
this minimizes network 
traffic and makes it 
easier for the EIS and 
other software to ac- 
cess the data. 

Replication servers 
are also becoming 
more widespread. Rep- 
lication is related to the 
notion of data ware- 
housing, but data ware- 
houses usually contain 
only a subset of the 
data, while replicas are 
usually copies of an en- 
tire database. Sybase, 
Ingres, Informix, and Oracle sell replica- 
tion servers that can keep multiple copies 
of the database up to date, making it easi- 
er for users who may be physically dis- 
persed to get fast, local access to data. The 
industry can thank Lotus Notes for popu- 
larizing the concept of replication, since 
replication of Notes databases is a com- 
mon activity. Like warehousing, replica- 
tion makes copies of data conveniently 
available for access by EISes. 

Another force affecting traditional EIS- 
es is that, more often than not, today's ex- 
ecutives are computer literate. Many of 
them are familiar with spreadsheets, drill- 
down techniques, and slice-and-dice tech- 
niques for data exploration. They may not 
want predigested summaries. 

Even more significant, though, is the 
trend toward flatter organizations with dis- 
tributed decision making. It's no longer 
just executives who need access to corpo- 
rate data, and, in a sense, EIS as such is 
really a dinosaur. Line and branch man- 
agers need sales and marketing data, and 
customer-service representatives need ac- 
cess to customer account and credit infor- 
mation. Classic EIS let you build static 
presentations for upper management. It 
wasn't designed for interactive, ad hoc ex- 
ploration of the data. If it gave that illu- 
sion, it was thanks to the skill of the pro- 
grammer who anticipated the executive's 
needs. "The flattening of management 
structures," says Frederick Lizza, vice pres- 


ident and general manager of Trinzic's 
Database Access and Connectivity Unit, 
"makes the limited hierarchical executive 
information system a relic of the past." 

EIS is also feeling price pressure from 
spreadsheets, which have data access built 
into them. Spreadsheets have a wide in- 
stalled base and are the tool of choice for 
millions of business information workers 
and decision makers. These users don't 
want to have to learn another program to 
do their data analysis. As spreadsheet ven- 
dors add more functionality, like pivot ta- 
bles and multidimensional spreadsheets, 
EIS products will come under even more 
pressure. Multidimensional spreadsheets 
make it easy to answer questions that 
would be extremely cumbersome in SQL, 
such as “Give me the top three sales re- 
gions based on the percentage change in 
revenues this year relative to last year." 

Associated with multidimensional 
spreadsheets is a trend that's sometimes 
called OLAP (on-line analytical process- 
ing). In contrast to OLTP (on-line trans- 
action processing), which focuses on order 
entry and other transaction-processing sys- 
tems, OLAP includes decision-making 
systems for marketing, sales, and finance 
(see the text box “The 12 Rules of OLAP” 
on page 184). As IRI's Stamen explains, 
"OLAP is a way of looking beyond trans- 
actions to the forces driving them. It can 
help companies accurately forecast sales in 
order to better plan inventory and produc- 
tion levels, know where advertising is 
working and where they're wasting mil- 
lions of dollars, and determine if their 
products are correctly priced." 

In addition to mainstream clienUserver 
and spreadsheet programs, the EIS mar- 
ket is being invaded by special-purpose 
packages, including statistics packages. 
SAS (Cary, NC), for example, has a SAS/ 
EIS module. Data-discovery software— 
e.g., IDIS (Information Discovery Sys- 
tem) from Los Angeles-based Intelligence- 
Ware—uses statistical methods to find 
correlations in data. 

The Depository Trust Company is one 
of the world’s largest clearinghouses for 
the securities industry. Company execu- 
tives set goals and determine tasks required 
to meet those goals; managers must then 
provide periodic status reports so that se- 
nior management can monitor progress. 
SAS/EIS performs this task well because it 
provides easy access to the firm’s DB2 
data without duplicating it, according to 
Khasha Dehnad, manager of decision sup- 
port and executive information. 

continued 
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With Proxima's desktop projection products, projector, plug it 
you can now project computer and video images into your computer, and— ' 
as large as 25 feet! And that means you can take — presto!—the benefits of the giant screen are yours. 


advantage of the productivity-enhancing = Егот our MultiMode® and active-matrix 
power of your personal computer to JESKT Ovation" projection panels to our 
make your presentations, business meet- dazzling new Desktop Projectors and our 
ings, training, and interactive workgroup remarkable Cyclops? cordless-mouse 
sessions more effective. pointer, Proxima has created 
a whole new way to 
showcase your ideas and 
imagination— starting at 


Simply connect a Proxima 
Desktop Projector" to 
your PC or Mac and 
instantly deliver dynamic less than $1,600! 


color graphics...crisp data... So call us for more information. 


brilliant video. Or place ® 
one of our LCD projection PROXI MA CALL NOW TOLL-FREE 


panels on an overhead PROJECTING THE POWER OF YOUR COMPUTER IN THE MEETING ROOM.“ 1-800-447-7694 
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Decision-Support Software - 


The following list describes some of the available EIS or EIS-equivalent products. For contact information, see the Distributed Computing 
Resource Guide on page 206. 


Acumate Enterprise 
Solution 1.0 
Kenan Technologies 


Commander EIS 4.0 
Comshare, Inc. 


Acumate provides a multidimensional database engine, 4GL, APIs for C, Visual Basic, and Excel, and analysis 
copilots or wizards for help on complex analysis functions. Acutrieve, EIS Browser, and Visual Basic and Excel 
client tools are optional. Cost: $25,000 for five users, including all client tools. 


This is a multicomponent product featuring Arbor Software's Essbase multidimensional server running on 
Windows NT or 0S/2 (Unix coming), with Comshare's host-based System W available as an option. Desk- 


top tools include Commander Desktop with Execu-View for end users and Builder for developers. Comman- 
der Prism ($599), which supports multidimensional modeling, is optional. Cost: $85,000 for 25 users. 


CrossTarget 
Dimensional Insight, inc. 


This multidimensional data analysis and reporting tool set allows users to create reports without using pre- 
defined queries. Downloads ASCII data from host systems and permits users to access and analyze data 


from more than 1 million records at a time. Builder compresses, indexes, and links data, and the Diver GUI 
provides drill-down views. The optional Data Integrator joins dissimilar data. Runs under Windows, NT, 
05/2, Unix, Мас, and VMS. Cost: $1000 average per seat. 


IBM subsidiary Metaphor introduced DIS, a client/server decision-support workbench that runs under 


Data Interpretation 

System (DIS) 05/2, in 1984. The Global Access for PC module lets Windows and DOS users access DIS as well. DIS 

Metaphor, Inc. can access 05/2 DBM, Oracle, SQL Server, 0S/400, Red Brick Warehouse, DB2, Teradata, and SQL/DS 
data. An optional EDA/SQL Extender module js available, and there Іс specia! vertical-market support for 
retail and health-care firms. Cost: $20,000 (0S/2 DBM) and up. Additional fees for Global Access and 
Capsule Services. 

EISToolKit 2.1.1. This is a set of cross-platform tools for bullding EIS and DSS for Windows and Macintosh. It includes the 

MicroStrategy, Inc. Informix Wingz spreadsheet plus its HyperScript scripting language; SQL access; reporting tools, an API, 
and ODBC support from ClearAccess; and a QFE АРІ. Cost: $1995 for EISToolKit Designer; $7995 per 
10-pack for run time. 

Express/EIS 4.5, Data- Express/EIS (for Windows, NT, DOS, or Motif) is a toolkit for building briefings based on Oracle, Sybase 

Server Analyzer, Brand/ SQL Server, DB2, SQL/DS, or ALLBASE/SQL data in the Express Server or available vía SQL gateways. 

Sales Partners for Windows, DataServer Analyzer (Windows and DOS) targets sales and marketing users and includes predefined 

and Express Financial reports. The Partners are a pair of vertical applications for packaged-goods companies doing sales or 

Management System brand analysis. Express FMS is geared toward CFOs, budget analysts, and controllers. Cost: Express/EIS, 

IRI Software $25,000 and up for 10 users; DataServer, $3750; Express FMS, $45,000 and up for 10 users. 


Focus/EIS for Windows 3.3 Ғоси5/ЕІ5 for Windows is an OEM version of Pilot LightShip with extra features, like DDE support. Requires 


and EDA/EIS for Windows 
Information Bullders, inc. 


than 35 platforms. Cost: $395 each. 


PC/Focus, PC/Focus Runtime ($199), or Focus Reporter for Windows ($199), but can access any data that 
Focus can use. EDA/EIS requires host-based EDA/SQL (call for pricing) and provides connectivity on more 


Forest & Trees 3.1a 
Trinzic Corp. 


This is a Windows desktop decision-support product providing both direct and ODBC access to most data 
sources, including gateways and Lotus Notes. Includes charting, drill down, alarms, and alarm triggers. 


Trinzic also sells intelligent middleware in the form of InfoPump and interactive access to legacy databases 
from InfoHub. Cost: $695. 


Other applications are performing EIS- 
like functions. Multidimensional databases 
such as Kenan Technologies' Acumate 
(Cambridge, MA) store data acquired from 
external data sources much as data ware- 
houses do. However, multidimensional 
databases (not to be confused with multi- 
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dimensional spreadsheets, although both 
typically include features that support fi- 
nancial modeling and statistical analysis) 
let developers define multidimensional 
"views." (RDBMSes are limited to 2-р 
views.) EIS-like functions are also appar- 
ent in natural-language software. With 


Natural Language from Natural Language, 
Inc. (Alameda, CA), for example, once 
the developer defines the interface, man- 
agers can formulate questions in English 
(supplemented by words in other lan- 
guages, if desired) rather than in SQL 
(Structured Query Language, a sort of 


Distributed 


Computing 


Holos 
Holistic Systems, Inc, 


Holos is a complete EIS/DSS for multidimensional modeling. It supports use of multiple rule sets (e.g., 
pessimistic, optimistic, and normal) for flexible forecasting. Runs under Windows, Mac, MS-DOS (clients), 
HP/UX, AIX, Sequent, SunOS, VAX/VMS, and OpenVMS (host/server). Can access Oracle, Informix, SQL 
Server, Ingres, and Rdb data. Holos supports integration with E-mail and real-time data feeds such as 
news wires. Cost: $50,000 and up. 


IMRS OnTrack This financial information system uses Hyperion (Windows) or Micro Control (DOS) time-series engines 
IMRS that support multidimensional views. It can optionally use SQL Server. Executive Forum ($15,000) can be 
integrated with Lotus Notes. OnRequest, another $15,000 option, uses Forest & Trees to gain access to 
over 20 SQL databases and other data sources. IMRS also sells related financlal packages, such as IMRS 
Forms ($60,000). Cost: Hyperion, $125,000 and up; Micro Control, $95,000 and up; OnTrack, $45,000 
алам. |( | 
LightShip 3.3, LightShip Command Center is a host-based (IBM mainframes; HP/UX, AIX, and other Unix systems; VAX/VMS; and 
Server, LightShip Modeler, OpenVMS) EIS supporting DOS, Windows, and Macintosh clients. The LightShip family is Windows-based. 
Command Center, and FCS — LightShip Server supports multidimensional and trend analysis, charting, and drill down. LightShip Modet- 
Pilot Software, Inc. er, based on FCS, focuses on financial aspects of decision support. Mapping support for LightShip using 


TerraLogics' libraries is available. Cost: LightShip Professional, $49,000 for 100 users; LightShip Server 
.. or Modeler, $45,000 and up; Command Center, $75,000 and up; FCS, depends on installation. 


v 


Omnidex and Omnidex for This Indexing system provides rapid access to midrange systems, including HP Turbo/Image, DEC Rdb 


Cllent/Server and RMS, Oracle data from HP 3000 and HP 9000, and DEC VAX/VMS systems. It does not replicate 

Dynamic information data. Omnidex for Client/Server provides an API for Windows. Cost: $9000 and up; Omnidex for 

Systems Corp. Client/Server, $2000. 

PowerPlay 3.0 PowerPlay is a desktop EIS package supporting drill-down and slice-and-dice functionality. It also includes 

Cognos Corp. a PowerPlay Transformer that permits multiple views of multidimensional data sets created from either re- 
lational or flat-file data. Release 4.0 (due this month) will include Briefing Books for OLE-driven EIS presen- 
tations and will combine administrator and end-user modules into a single box. Cost: administrator, $795; 

| end user, $695. 
SAS/EIS 6.09 This Windows-based multiplatform tool features a dynamic data dictionary and tools for exception report- 
SAS institute, inc. ing, forecasting, and variance analysis. it features drill down, tracking critical success factors, and integra- 


tion with other SAS tools, but It can use data from flat files and SQL data sources as well as SAS data 
sets. SAS/EIS requires Base SAS ($940 and up). Cost: $730. 


Prism Warehouse Manager generates COBOL, SQL, and JCL or Script code to move data from IDMS, 
ISAM, VSAM, IMS, DB2, and COBOL data files into Oracle, SQL Server, Red Brick Warehouse, NonStop 
SQL, Teradata, or DB2 databases. Source data can be integrated and transformed, and delta change sup- 
port is also available. Cost: $100,000 and up. 


Prism Warehouse 
Manager 3.5 
Prism Solutions, Inc. 


Esperanto for relational databases). 

Add these to the traditional DSS and 
high-end financial analytical modeling 
packages, and you've got the makings of a 
highly competitive—and confusing—mar- 
ket. "DSS and EIS systems are on a colli- 
sion path with traditional reporting and 


workstation tools gaining EIS-like graph- 
ical features," says Ron Sella, business 
development manager of the Microsoft 
Products Division of Information Build- 
ers (New York, NY); “DSS and EIS will 
merge within the next two to three years." 
Sella points out that Information Builders' 


new Focus Reporter for Windows, for ex- 
ample, already incorporates EIS features 
such as drill down. 

Michael Saylor, president and CEO of 
MicroStrategy (Wilmington, DE), which 
makes EISToolKit and DSS Agent 1.0 
Enterprise, takes a more Windows-centric 
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Toshiba's ultra-convenient, 
credit card sized Noteworthy” 
PCMCIA expansion options 

tailor your system 10 your 


ANOTEWORHTHY' 


105MB ' Toshiba notebooks combine 
HARD DRIVE : 466 power with their renowned 
TFT or STN color. 
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Enjoy all the conveniences of 
desktop computing, and take 
all the essentials with you 

when you travel. 


Get one computer that can meet your demands even The T4800CT and T4700C Series also give you 
when your demands keep changing. Desktop docking | two PCMCIA slots-a 16mm and a 5mm-that let you 
and PCMCIA expandibility make Toshiba notebooks customize your system whenever you want. You can 
among the most versatile computers you can buy. easily add memory and storage, install fax/modems, 
Replace your desktop system with a Desk Station IV" even become a node on the network. Choose from 
for instant connections to your printer, mouse, full-size  Toshiba’s broad line of Noteworthy PCMCIA expansion 
keyboard, monitor and network. Just snap in your cards, or more than 50 other compatible PCMCIA cards. 
Toshiba notebook and you have all the processing power, 50 when you decide to change computers, get the one 
memory, and storage you need. No more swapping files that keeps changing with you. Toshiba. 
back and forth; no more dual software installations. Call 1-800-457-7777 for a dealer near you. 


In Touch with Tomorrow 


TOSHIBA 


1993 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
Circle 295 on Inquiry Card. 


Exabyte’s family of tape storage 
solutions sets new standards for 


capacity, price and performance. 


Now that’s real family values. 
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| MEDIA/SuPPLIES 


МҮ... the only company in the world that builds high capacity, value pricing and superior performance into all three of the fastest 
growing tape cechnologies—8mm, 4mm апа SCSI-based quarter-inch minicartridge. Our full-heighe, half-height and 3.5-inch cartridge 


tape drives, 8mm and 4mm Automated Storage Management" libraries, and Exabyte-certified media and supplies serve your diverse data 
storage requirements. 


This multi-technology leadership allows single-supplier access to a broad range of data storage products for single 


PC workstations up to large networks and midrange systems. 


® 
So if you're searching for real family values in tape storage solutions backed EXAIBY ЛТІЕ "d 


by world-class support call your Exabyte sales representative or 1-800-866-6002 today. Were Backing It Up. 
And вес why the Exabyte family sets new standards for capacity, price and performance. 
Circle 277 on Inquiry Card (RESELLERS: 278). 


Exabyte is a registered trademark and Automated Storage Management is a trademark of Exabyte Corporation * 11100 W. 82nd St. © Lencaa, KS 66214 USA * Phone (913) 492-6002 • Fax (913) 492-2465 * ©1994 Exabyte Corporation 
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It's your 

choice. 

A little 

more 

than 50 

percent of 

all business 

software in 

use today is 

pirated. If you 

buy it, you could 

end up with virus- 

ridden, phony software that has no 
documentation or product support. 

Selling or copying pirated software without 
authorization is against the law, with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
to $250,000, or both. If you suspect the sale 
or use of pirated software, call the BSA Anti- 
Piracy hotline: 


(800) 688-BSA1 (2721) 
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Multiway multidimensional database engine. 


view of the market. “Up until 1993, the 
EIS/DSS market consisted of maybe 30 
or 40 players," he says. "Imagine them 
playing volleyball on the beach. Then 
along came Bill Gates with this huge bull- 
dozer representing Windows, complete 
with its APIs and Visual Basic, which es- 
sentially commodified a huge amount of 
EIS. This giant bulldozer was plowing 
along, scraping a foot of sand off the 
beach. Some people ran headlong into the 
bulldozer. Others ignored it and were 
plowed under. Some tried to escape into 
the ocean. Others tried to outrun it. Our 
approach is to look for the opportunities 
behind the bulldozer. There's a tremen- 
dous need for vertical-market applications 
and other new kinds of tools. Why fight 
the bulldozer?" 

Consultants like Mark Burgess, presi- 
dent of San Diego-based Knowledge 
Works, would agree. Instead of using a 
commercial EIS, Burgess opted to use Vi- 
sual Basic as the engine for a prototype 
budget-analysis EIS he built for the U.S. 
Air Force. Burgess's EIS application runs 
over a WAN (wide-area network) to ac- 
cess distributed data, which will probably 
reside in a SQL Server for NT database, 
using Microsoft Access for staged data. 


Common Themes 

All the applications competing to perform 
EIS tasks have some common themes. 
They are being used by more than one per- 
son. They use GUIs, most often Windows. 
Many automate what amounts to complex 
SQL queries as well as data consolidation 
and charting in a client/server framework. 


And that's the rub. EIS and DSS are merg- 
ing, to be sure, but the bloodier battlefield 
will be where client/server meets EIS/DSS. 

Today there are too many players, and 
that's a formula for industry consolidation 
and shakeout. Expect to see most EIS ven- 
dors shedding the EIS moniker, with new 
releases of their products emphasizing en- 
terprise, client/server, multidimensional, 
business information systems, or analytical 
processing. Expect increasingly open and 
modular systems. Proprietary EIS systems 
are surely dying, but the death rattle may be 
a prolonged one, similar to that of COBOL 
and mainframes. 

You can also expect increasing num- 
bers of both classic and new EIS vendors 
to target special vertical markets. For ex- 
ample, IRI Software already has special 
software for the consumer packaged-goods 
market, where its parent company Infor- 
mation Resources does market research. 
Farther down the pike, you're likely to see 
intelligent agents that perform processes 
based on predefined conditions. The logi- 
cal next step will be to extend automated 
analysis to automated decision making, 
according to MicroStrategy’s Saylor. Af- 
ter that, you should see what Saylor calls 
cybernetic decision making, where only 
the best intelligent agents survive in a self- 
modifying system that is constantly per- 
turbing and sampling its own systems. Ш 


Karen Watterson is the principal of the Waiter- 
son Database Group, a consulting firm based in 
San Diego, California. You can reach her on the 
Internet at 111-9390@mcimail.com or on BIX c/o 
“editors.” 
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* hen a few engineers at 


Microsoft set out to write Windows NT; 


they sat down with many cups of 

coffee, and computers built around the 

MIPS R4400" RISC microprocessor. 
(No wonder: the NEC Vg4400" 


MIPS processor is at the heart of some 


of the most powerful workstations in 
the world.) 

During the next few years, they 
worked long and hard, missing quite 
a few dinners with their families and 
untold televised sporting events. 

Today, Windows NT makes it 
possible for companies to run their 
enterprise software on a whole 
new class of dependable, affordable 
machines. Like the NEC Express 
RiSCserver; direct descendant of the 
machines used to write NT itself. 
And it gives software developers, 
designers and engineers access 
to remarkable new tools like the NEC 
Image" RiSCstation? 

In short, a few engineers sat 


down. And the entire computing world 


leaped. 


Tbe only Windows NTspecific sys- 

tems in tbe industry: NEC MIPS 

RISC Systems 

‘Express RISCserver™ 
Jor client/server and database 
applications 

-Image™ RISCstation™ 
Jor the new generation of 32-bit 
Windou's applications 


“МЕС Vp4400™ MIPS RISC proces- 


sors with MultiRISC™ architecture 
supporting dual processor SMP 
operation. 


* MultiRISC system management for 


bardware problem detection and 
reporting (standard on RISCserver) 

. Fully optimized multitbreading 
among four bardware subsystems: 
1/0, processor, video and memory 

• Up to 128MB RAM on tbe system 
board; additional memory expan- 
sion up to 512MB (ECC coding) 
using industry-standard SIMMS 

* MultiSpin® 3X CD-ROM standard 
оп all NEC RISC Systems* 

* Hard drive options up to 2.0GB 

* Fault-tolerant "bot-swap" RAID 
option ( RISCserver) 

* 3-year limited ExpressCare™ 
warranty? * ExpressCare upgrade 
options available 
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Circle 287 on inquiry Card. 


- О, 210, 
When's the last time КЖ ҚС 


you tried taking your КА 


workstation оп 
the road? 
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Travelling with the power of your desktop SPARC* workstation 
has never been easier. Now you can take a real workstation with 
you and leave all your carts and dollies behind. 

Introducing RDI’s PowerLite” workbook – a microSPARC® 
workstation in a notebook. It has the internal disk capacity, 
high resolution panel, and memory to perform all your desktop 
functions. The PowerLite will expand to 2 gigabytes of disk 
capacity, 80 megabytes of memory, and 2 SBus slots. No other 
SPARC portable even comes close! Plus, with unmodified Solaris; 
the PowerLite is compatible with thousands of SPARC-based 
applications. 

And, at only 8.5 pounds including battery, its slim-line design 
fits easily into your briefcase. So next time you're on the road, bring 
Call 1-800-RDI-LITE, or 


the power of your workstation R D | 
e-mail sales@rdi.com. © COMPUTER CORP. 


with you. Bring a PowerLite. 
Circle 297 on Inquiry Card (RESELLERS: 298). 


Б 1-800-733-9333  Suntxpnss 1-800-USE-SUNX, ext. 66 & 


Introducing the new PowerLite by RDI. 


Ш Base configuration — under $10,000 
W 7024 x 768 high resolution color LCD and 640 x 480 Colorplus” 


Ш 10096 compatibility with thousands of SPARC applications 
with unmodified Solaris 1.1.1 or 2.3/Wabi 


Ш 50 MHz microSPARC with expandability of up to 2 GB 
internal disk capacity 80 MB memory, and 2 SBus slots. 


Ш 5.5 pounds with battery 2.2" (b) x 12.75" (ш) x 11.18" (I) 


Ш Battery, keyboard with integrated trackball, and internal 
FAX/modem for unrestricted operation 


Ш Ethernet, SCSI, AUI, 10-BaseT, serial, parallel, keyboard/mouse, 
and external monitor ports for workstation connectivity 


(1-800-873-7869) 


#404904 


© 1994, RDI Computer Corporation. PowerLite and Color plus are trademarks of RDI Computer Corp. Solaris is а registered trademark of Sun Microsystems, Inc. АП SPARC trademarks are trademarks or registered trademarks of SPARC шй =] 


Inc. microSPARC is licensed exclusively to Sun Mictosystems, Inc. Products bearing SPARC trademarks are based upon an 


developed by Sun Microsystems, Inc. 
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Remote Connections 


Off-site users who connect infrequently to distributed networks present unique challenges 


MICHAEL NADEAU 


O: of the most difficult 
challenges of imple- 
menting distributed networks 
is dealing with remote clients. 
These clients might be work- 
ers in branch offices, people 
working at home, or mobile 
personnel using portable com- 
puters. What makes them dif- 
ferent from other nodes on the 
network is that they are con- 
nected only intermittently. 
This presents several prob- 
lems. First, most remote links 
are made through a dial-in line 
via a modem. Phone connec- 
tions are expensive, so it is crit- 
ical to know how often a re- 
mote user connects and the 
type of data transmitted. 
Second, remote or mobile 
employees, away from the 
watchful eyes of the network 
manager, are notorious for us- 
ing unauthorized software. 
Controls are needed not just to 
ensure that the software at the 
remote client is legitimate, but 
to ensure that authorized soft- 
ware can be updated centrally. 
Most significant, for both the 
business and the remote user, 
the database is never up-to- 
date. There is always some in- 
formation at a disconnected site 
waiting to be reconciled with 
the rest of the corporate data. 
When it’s finally reconciled, it 
must be both accurate and 
available in a timely manner. 


Making the Connection 

Remote-access software, such 
as Symantec’s Norton PC/Any- 
where and Microcom’s Carbon 
Copy, provide access only toa 
local node on the network, via 
a slave/host relationship. They 


transmit the screen image of 
that local node to the remote 
client and allow for file trans- 
fer, but they do not make the 
remote client an actual node on 
the network. 

Instead, off-site users com- 
monly make the network con- 
nection by dialing in to a re- 
mote-access server using a 
high-speed modem or some- 
times a dedicated line. A ге- 
mote-access server acts as a 
bridge that provides remote 
clients a two-way connection 
to the network—usually via 
Ethernet or token ring. To the 
network, the client looks like 
anyone else on the network. 
The user sees no difference, ei- 
ther, except for slower perfor- 
mance caused by the smaller 
bandwidth of the remote con- 
nection. Most remote-access 
servers allow for up to eight si- 
multaneous connections. Com- 
mon features include protocol 
independence, built-in security, 
and management utilities. 

Remote LAN Node from 
Digital Communications As- 
sociates (Alpharetta, GA) em- 
ulates an Ethernet or token-ring 
NIC (network interface card) 
in software on the remote cli- 
ent. The RLN product can han- 
dle an unlimited number of 
dial-in ports on a single phone 
number. RLN doesn’t care 
what kind of network protocol 
you're running. On the client 
side, only DOS and Windows 
are supported, although the 
company plans to support OS/2 
and the Mac as well. 

The trusted-domain feature 
of RLN lets a network admin- 
istrator set up access to the 


RLN server, so that no matter 
where the user is calling from, 
he or she logs on using the 
same security procedures. For 
example, if a branch manager 
travels to another company site 
and logs on to the local net- 
work, RLN automatically 
knows to authorize that person 
according to the security pro- 
tocols of that local network. 
Shiva Corp. (Burlington, 
MA) popularized the concept 
of remote servers and network 
modems, which effectively 
function as single-port access 
servers. Its LANRover/Plus re- 
mote servers provide four to 
eight ports and come with the 
Shiva Net Manager, which al- 
lows remote or local manage- 
ment of the server—an impor- 
tant feature if servers are 
installed at multiple sites. 
LANRover/Plus supports the 
Novell NetWare Bindary user 
security ID lists. The client 
part, Shiva Remote, supports 
MS-DOS, Windows, and Unix. 
LANexpress Server from 
Microcom (Norwood, MA) 
comes with both remote-node 
and remote-control software. 
It is Windows-based and gives 
you a grid of simple icons rep- 
resenting key functions. You 
also get the expressWatch man- 
agement software for monitor- 
ing and configuring the system. 
The MicroAnnex NCS from 
Xylogics (Burlington, MA) 
provides only two ports, but at 
$995 it is considerably less ex- 
pensive than other remote-ac- 
cess servers, which can cost 
several thousand dollars. It, too, 
supports NetWare Bindary se- 
curity, and it comes with Xy- 


logics’ Fastlink remote-node 
software. Other vendors of re- 
mote-access servers include 
Cayman Systems (Woburn, 
MA), Telebit (Chelmsford, 
MA), 3Com (Santa Clara, CA), 
and Cisco (Menlo Park, CA). 

The above remote-access 
servers have hardware and soft- 
ware components. Citrix Sys- 
tems (Coral Springs, FL) sells 
applications-server software, 
WinView for Networks, that 
provides remote Windows ac- 
cess. WinView offers server- 
based processing for Windows 
and MS-DOS applications, 
sending the results only to 
client workstations. A 486 
WinView server supports 10 
Windows or 20 MS-DOS users 
simultaneously accessing ap- 
plications running on the serv- 
er. Citrix's Intelligent Console 
Architecture minimizes traffic 
by sending only Windows 
graphics commands and mouse 
and screen updates over the 
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dial-in connection. Except for 
file transfers, Citrix claims 
near-network performance for 
remote nodes. WinView also 
supports remote-access servers 
from Novell, Digital Commu- 
nications Associates, Shiva, 
and 3Com. 

Performance bottlenecks 
over dial-in connections are a 
fact of life for remote users, but 
you can minimize them. Using 
a fast modem—28.8 Kbps or 
higher—with the latest com- 
pression algorithms is the eas- 
jest way to boost transmission 
speed. Ultimately, though, the 
greatest gains are achieved by 
the distributed applications 
themselves. “Тһе trend is to 
design applications that are 
bandwidth-sensitive," says 
Mark Monday, the RLN prod- 
uct manager. 

Applications need to be 
aware of when there is a slow 
connection to the network and 
then act to minimize the traf- 
fic over that connection. This 
most likely means keeping 
more of the data at the server 
and running more of the appli- 
cation at the client. 

Also, performance is only as 
good as the slowest link. This 
point is especially critical with 
notebook PCs. A high-speed 
modem won't do much good 
if it's attached to a slow serial 
port on a notebook. You want 
to equip mobile clients with 
notebooks that have high-speed 
serial ports and modems that 
can take advantage of them. 


Managing Remote Clients 

The tasks that give network 
managers fits at the local site 
are doubly frustrating when re- 
mote users are involved. Soft- 
ware updates, applications au- 
diting, and usage monitoring 
require different tactics for far- 
away nodes . 

RemoteWare from Xcelle- 
Net (Atlanta, GA) is a suite of 
client/server software tools for 
creating and managing appli- 
cations systems that automate 
information flow between re- 
mote/mobile users and central 
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information systems. Besides 
a server component, the Re- 
mote Ware line includes the 
Forms, Report, Document, 
Desktop, and Mail modules. 
Using Remote Ware, a manag- 
er can update a form or provide 
new desktop options to all ap- 
propriate remote personnel au- 
tomatically. Similarly, the re- 
mote client can send his or her 
updates to the server as a mail 
message, and the RemoteWare 
server software routes those 
changes to the appropriate lo- 
cations. For example, an ex- 
pense report might go to the 
accounting department or or- 
ders to the warehouse. 

You also want to know who 
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But this method does little 
to prevent remote clients from 
using unauthorized nonnet- 
worked tools. RemoteWare 
provides the means to lock out 
anyone who attempts access 
with unauthorized software. 
One product, SEAM (Saber 
Enterprise Applications Man- 
ager) from Saber Software 
(Dallas, TX), specializes in this 
task. SEAM is a Windows/ 
DOS software-metering tool 
that creates a TSR program that 
resides on the client system. 
This TSR monitors the soft- 
ware being used according to 
predetermined rules. SEAM 
also lets you share licensed 
software. 


Jalea Пейер SALESI 


XcelleNet's RemoteWare lets you build forms-based applications using simple icons 
for access. Updates to both the forms and icons can be sent automatically from a 


central location. 


does or does not call in during 
certain periods of time. [n a 
sales application, it is particu- 
larly important to monitor re- 
ports from the field. Remote- 
Ware and the management 
components of many remote- 
access servers keep a log of 
who calls in and when. 

It is also difficult to moni- 
(ог remote users for authorized 
software. As a manager, you 
don't want to support different 
software for each client or be 
responsible for pirated software 
used at a remote site. One way 
to minimize the problem is to 
tightly weave the remote ap- 
plications to the local database, 
and this frequently happens 
with legacy applications. 


Keeping Up to Date 

In a large organization, there 
could be hundreds of informa- 
tion transfers between remote 
clients and the local database 
occurring at any time. It is im- 
possible to make all the infor- 
mation generated at either end 
available to everyone immedi- 
ately. At best, you can make it 
available in real time when the 
remote client connects, but this 
is the most expensive route. 
Some organizations, especially 
those that deal with frequent 
financial transactions, have no 
choice. "We want to be ex- 
tremely confident that we don't 
have cross-tier and cross-time- 
line discrepancies," says Jeff 
Devlin, a database manager for 


The Equitable Companies 
(New York City). 

To perform a real-time up- 
date requires the use of intel- 
ligent software at both ends of 
the transaction. This software 
analyzes the data, routes it to 
the appropriate storage loca- 
tion, and updates the database. 
It also checks to see who else is 
accessing the same data at that 
time and acts according to a 
predetermined set of rules that 
governs who has priority when 
multiple clients access the same 
data simultaneously. For ex- 
ample, client A logged in first, 
so the software notifies client B 
that the data is unavailable. 
When client A is finished, the 
software sends an all-clear 
message to client B. 

Updating in real time also 
demands that data be treated 
discretely, rather than as files. 
That is, if client A places an 
order for 10 widgets, only the 
changes to the database are 
transferred. Sending that data 
as a file would require getting 
an entire subset of the database; 
another step would be needed 
to analyze the subset and ex- 
tract the changed information 
before making the updates. 

DataSync from Datawatch 
Corp. ( Research Triangle Park, 
NC) is a database-synchro- 
nization middleware tool that 
helps you build the necessary 
intelligence into your software. 
As you create a DataSync ap- 
plication, the product lets you 
define data subsets that will be 
transferred between the remote 
clients and the local site. You 
also set up "synch" rules, 
which tell the application the 
specific rows and columns in 
the database to choose from. 
These rules can be customized. 

DataSync relies on ODBC 
(Open Database Connectivity). 
ODBC, developed by Mi- 
crosoft, provides a common in- 
terface for Windows applica- 
tions to access networked 
databases. Most relevant Win- 
dows applications now provide 
ODBC drivers, including con- 
tact managers like Symantec's 
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HIGHEST QUALITY, 
BEST FEATURES, 
LOWEST PRICE! 


SUPERI L DX4-75MH2 + tly 
LOCAL BUS VIDEO ACCELERATE 
GRAPHICS, UP TO 32MB RAM AND 
HARD DRIVE CAPACITY TO 520MB 


LONGER BATTERY LIFE WITH 
TEN-CELL 2500mA NiMH BATTERIES 


UPGRADABLE SCREEN AND USER- 
EXPANDABLE RAM, REMOVABLE HARD 
DRIVE AND PCMCIA CAPABILITIES 


SUPERE ERGONOMICS AND KEYBOARD. 
WITH FULL БЕ KEYS, SUCPING ч 
WREST HEST PLUS A CHOIGE Of) „=... 

POINTINCG DEVICES” : 


Take a permanent vacation from your 
desktop with the /5MHz WinBook ХР 


Set yourself free from your desktop and move up to new heights in 
performance and value with the 75MHz WinBook® XP. Never before has 
the concept of "desktop replacement" been so closely matched in power, 
comfort and price. The 32-bit local bus video Rocketchip accelerator 
boosts your graphics performance level along with a ten-cell NiMH 
2500mAÀ battery pack that will keep you running. You get the same unique 
ergonomic features that critics raved about with the original WinBook— 
full size keys, a sloping wrist rest, and now your choice between the 
TrackPoint I-like pointing device or an optional 19mm dual-button track- 
ь. ball. Plus an LCD indicator lets you to monitor functions at a glance. 
b». To give the WinBook XP a big future, you can upgrade components 
3 bb. as you need to with user-upgradable RAM to 32MB, upgrad- 
able screen (to a larger dual-scan color or active matrix), 
«removable hard drives to 520MB capacity and PCMCIA 
" capabilities. Options include a 14.4 fax/voice/data modem, 
"internal audio and docking station. 
Along with your WinBook XP, you get excellent support and a 30-day 
money-back guarantee. You also get quick service turn-around, a one-year 
limited warranty on parts and labor plus toll-free technical support for the 
life of your computer. Your purchase is backed by our 15 years of computer 
experience and over 22 million satisfied customers. 


Say "Bon voyage" to your desktop and order the WinBook XP today. 
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+ SL ENHANCED INTEL 486 DX4- om الد‎ 


* WEIGHT: 5.9 LBS. DUAL-SCAN CO 
6.1 LBS. OPTIONAL ACTIVE MATRIX COLOR 


* DIMENSIONS; 11.3° X 8.5° X 1.7 

“ 4 OR 8MB RAM (EXPANDS ТО 16 OR 32MB) 
е 3.5" 1.44MB DISKETTE DRIVE 

• REMOVABLE 120 TO 520MB HARD DRIVE 


. Oa ones VGA RUE. SCAN STH COLOR 
OPTIONAL 9.5" ACTIVE MATRIX DISPLAY 


° юс 2500тА ММН BATTERY & AC PACK 
* SUSPEND/RESUME FEATURE 
* TWO ТҮРЕ I! OR ONE TYPE ІШ PCMCIA SLOT 


* INTEGRATED TRACKPOINT II-LIKE POINTING 
DEVICE OR OPTIONAL DUAL-BUTTON 1 
TRACKBALL 


e PARALLEL, SERIAL & PS/2* PORTS 

* 1MB MEMORY WITH EXTERNAL VGA PORT 

* LCD FUNCTION INDICATOR PANEL 

* 14.4 INTERNAL SEND/RECEIVE FAX/VOICE/ 
DATA MODEM OPTIONAL 


* INTERNAL AUDIO OPTIONAL 
* 4 SLOT DOCKING STATION OPTIONAL 


е Intel 4860X4-76Miiz • 4MB RAM 
• 8.5" Dual Scan Coler. • 120MB Hard Drive 


ГІЛІ” ТЕСІП”, 
$9999: EE : заа, 
Cer Display o 14.4 Fax Madem 


OTHER MODELS AVAILABLE 


30-8AY URCONDITIONAL MONEY BACK GUARANTEE 
Your satistaction p ete В سیا م س اا ی‎ 


dale of purchase; H for any reason you are not satrsfied with your 
purchase om us. We wi be piad b pive you your money Gast 


CALL NOW TOLL-FREE 


1-800-468-0712 


Monday-Friday, 8am-9pm EST « Saturday, 93am4pm 


і 1160 Steelwood Rd. Cohimbus, OH 43212 • FAX: 1-800-445-1308 
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| How DataSync Works 
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DataWatch’s DataSync relies on ODBC applications to maintain data Integrity. Users 


permanently connected via the desktop access the server to directly modify the data, sending | 


changes only to the server database. Remote users receive via modem a subset of the data, 
which is then synchronized with the local database. 


mote clients use as front ends. 
For example, if client A wants 
to use ACT and client B wants 
to use Lotus Approach, both 


ACT and database software 
like Microsoft Access. This 
permits more flexibility in 
terms of the applications re- 


SS 


If We've Done It Once, We've Done It 


can be accommodated, 
assuming that the ap- 
plications are ODBC- 
capable. You can also 


| build the applications 


using Visual Basic or 
C++. DataSync re- 
quires Windows on the 
client side, but it's plat- 
form-independent on 
the server side. 

The more often you 
dial in, the higher your 
phone bill. For many 
businesses, however, 
frequent updates are 


| notas critical. In these 


cases, the remote 
clients can log in once 
a day, upload their data 
(usually as a file), and 
receive their own up- 


dates and other messages. At 
the local site, those files are 
processed batch style—proba- 
bly after hours—and the data- 


REPORT 


base is updated. 

Cost isn't the only reason to 
process database updates in 
batches. “Some legacy appli- 
cations are not meant for re- 
mote access," says Mark Fre- 
itas, who's vice president of 
Microcom. Rather than rewrite 
the application, it is easier to 
gather the updates and process 
them independently before 
changing the data on the lega- 
Cy system. 

The very nature of distrib- 
uted computing encourages the 
use of remote nodes. While re- 
mote clients complicate the de- 
sign of distributed networks, 
ensuring that all users have ac- 
cess to the information they 
need more than makes up for 
the trouble. Bi 


Michael Nadeau is a BYTE senior 
editor. You can contact him on the 
Internet or BIX as miken@ bix.com. 
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The Trust for Public Land was founded to conserve land for people. For over twenty years, 
we've helped acquire and protect open space for people to enjoy as recreational areas, historic 
landmarks, and community parks — more than a thousand in all, and still counting. 


We'd like to count on you. For information write: The Trust for Public Land, 
116 New Montgomery Street, 4th Floor, San Francisco, CA 94105, 


or call 1-800-714-LAND. 
THE TRUST FOR PUBLIC LAND 
Conserving Land for People 
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The new ZyXEL 


ZyXEL desktop 


modems offer portable — the 

high reliability first autoswitch 

without high cost. modem for land 
and cellular lines. 


Some modem users don’t care if their data gets hung voice capability, distinctive ring, multilevel security, 
up, transmits inaccurately, or if they have to redial several industry standard data compression and error correction 
times. Most modem users do. For them theres ZyXEL, protocols, and much more. 
the full-featured fax modem for serious users. When it comes to cellular, no other modem comes 
ZyXEL land and cellular modems get through where close to ZyXEL. With the ZyCellular option, your modem 
others fail. They’re specially designed to overcome poor is not just fast and reliable. It will also communicate in 
signal conditions on the physical layer with features like asynchronous/synchronous mode at 14.4Kbps. The 
fast retrain and auto fall-forward/fall-back. This means ZyCellular autoswitch capability automatically switches 
ZyXEL modems connect the first time and continue to your modem from land to cellular when land connections 
transmit data accurately at ultra-high speeds up to are lost. ZyCellular is the ideal backup for leased lines as 
19.2Kbps* over land lines (with DTE speeds up to well as for mobile communications. 
76.8Kbps) and 14.4Kbps over cellular networks. Fax ZyXEL modems work in all environments — DOS", 
speed is 14.4Kbps/V.17. It’s the kind of performance you Windows®, OS/2?, Macintosh®, NeXT?, UNIX? апа 
only expect from high-priced modems— but with Amiga". So get serious about saving time, cost and effort 
ZyXEL it doesn’t cost more. with true modem reliability. Don’t wait. 
ZyXEL data/fax/voice/cellular modems have more Call ZyXEL now — 
features than other modems of any price — like digitized 800-255-4101 7 X E L 
UELI car Hz er $$$ y 
"Nm т. 200609 Bt — MEM s The Intelligent Modem 
sure, TE Eon pre ene 4920 E. La Palma Avenue, Anaheim, CA 92807 


DC (714) 693-0808 FAX: (714) 693-0705 
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With Backpack’s unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM directly to the backpack drive, you don't have 
compatible, laptop or notebook has never to disrupt your print operations. With the 
been easier. The backpack® family of no-slot backpack family of diskette, hard, tape or 
drives plugs directly into your parallel CD-ROM drives, you can easily transport 
printer port to provide you with additional your information wherever you go—just plug 
storage instantly. Using them one at a backpack into the parallel printer port of any 
time, or daisy chaining up to four together, IBM compatible or portable. And, of course, 
there are no interface cards to install so Ж all backpack drives work with Windows™ With 
you don't have to open the cabinet of your backpack, there's no hassle. Just sit back and 
computer. And because your printer attaches enjoy the new member of the family. 


Just plug and play. 
It's the no-hassle approach 
to additional storage. 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 


See us at 
Comdex, Booth #318 
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GSS*GDT апа GSS*GKS on MS-Windows! 


Available on DOS, MS-Windows, Windows NT, OS/2 PM, Interactive Unix, Onsite Unix SVR 4.2, 
SCO Unix, Solaris. Your applications written with the GSS*CGI Graphic Tools are portable to all platforms. 
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Graphics Development Toolkit enables you to develop == Т С tandard 
| applications іп a device and system independent way with | | ee pá > 
the help of device-specific drivers based on the ISO CGI | Graphical Kernel System is a С and FORTRAN function 


| Standard. GSS*GDT consists of a library with more than library that enables you to develop portable graphic- 
applications which include for example user interaction, 


coordinate transformation and object segmentation, based 
on the ISO GKS Standard. GSS*GKS, which is installed in 
large quantities on the DOS platform and has been proved 
successful for years, is now available for the graphical user 
interfaces and therefore offers the software developer a 
smooth transition to the new windowing systems. 


with the Graphics Development Tools from ІВМ and SCO. 


(= CGN Standard 


Computer Graphic Metafile is the ISO/ANSI 
standard for system independent storage of 
vector and rasterbased graphical information. 
CGM is part of the worldwide CALS and ATA 
initiatives that optimize industrial processes and 
is implemented in hundreds of applications. 
Together with our partner Henderson Software 
Inc., whose president Lofton Henderson is the 
technical editor of the CGM standard, EMATEK 
offers a complete product line of CGM tools. 


MetaGen: Тһе С function library to generate 
standard compliant CGM metafiles. 

MetaTran: Тһе C function library to interpret 
CGM metafiles. 

MetaCheck: The tool to check CGM metafiles 
for standard conformity MetaCheck 
is the tool chosen by the NIST for 
their testing center. 

GSS*CGM: Тһе high level C and FORTRAN 
function libraries to interpret and 
convert CGM metafiles via 

*GKS and GSS'GDT. 
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ЕМАТЕК Vectorfont Toolkit enables you to integrate vectorfonts into 
your application. Supported font formats аге PCL5, PostScript Type 
1, TrueType and Bitstream Speedo. GSS"EVT offers a variety of 
additional elements and attribute functions like character height and 
gap, rotation and italicize angle, fill area pattern and outlinewidth, 
shadow, background boxes, leader and underlining as well as sub- 
and superscripting for scientific purposes. GSS*EVT is an add-on 
product for GSS*GDT, GSS'GKS and MS-Windows SDK. 
3SS*GCT —— В 
Graphics Charts Toolkit provides you with high-level 
functions to integrate presentation graphics into your 
application. With only a few calls you can output pie, bar, 
line, step, schedule or text diagrams on a display or 
printer. Each part of the chart can be altered through the 
related attribute functions. үг 
GSS*GCT is an add-on 
product for GSS*GDT and | Our training and consulting group is 
| GSS'GKS. available to assist you in the design and 
— development of graphical applications, | 
| device drivers, etc. | 


EMATEK 


Ematek GmbH 
Subbelrather Strasse 17 D-50823 Cologne, Germany 
Phone: +49-221-512074۰ Fax: +49-221-529666 


Email: gsscgi@ematek.de A sign of Quality for over 12 Years 
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OUR COURSES 
ARE LIMITED 10 
[2 STUDENTS, 
BUT OUR 
CLASSROOMS ARE 
QUITE LARGE. 


M Zoki: 


People who've taken our courses say they learned more about themselves in that 
one week than they had in years. Which isn't too surprising, when you consider that we 
have incredibly qualified instructors. Limited groups. A challenging curriculum. 
And whether you backpack, sail, canoe or even dogsled, our classroom settings just 
can't be beat. So call 1-800-243-8520 and we'll send you a free color catalog today. 


À nonprofit, nondiscriminatory organization celebrating over 50 years of excellence in education worldwide. 
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THE ADVENTURE LASTS A LIFETIME. 
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NOW you can record your own 
CD-ROM discs. OK, you already 
know that. But what does that 
mean? And what do you really need 
to record your own CDs? 


You see, a lot of companies will sell 
you their CD-recorder, and even more 
will happily sell you their software. 
But only one company provides you 
with a complete CD-recording 
solution — JVC. 


We've done It again! 
CD-Recording is now more 
affordable than ever before! 
=. Complete systems 
Start at just 


$2,995 


Distributed In the United Kingdom: 
JVC Professiona! Products (UK) Ltd 
Ullswater House, Kendal Avenue 
London W3 OXA England 

Tel: (081) 896-600 

Fax :(081) 896-6060 
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Whether you need to archive data, 
or develop custom CD-ROM discs for 
distribution or multimedia 
publishing, we have a CD-recording 
system to suit your needs. 


wa And unlike other companies, 
meras WO уе developed completely 
„шш integrated software 
Most апа hardware solutions, 
Reliable 
stem so your JVC CD-recording 


Available" system is all you need. 


Check These Features! 

With full support for all international 
and emerging CD-ROM standards and 
formats, you can record on your PC, 
Мас or Unix computer and-thanks 
to the ISO 9660 format- your CD can 
be read by more than 28 million 
CD-ROMI users around the world. 
Want more? How about mixed-mode, 
СО-І or XA to record your multimedia 
presentations. Or double-speed & 
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Distributed In Canada: 
CAL-ABCO 

170 Alden Road 

Markham, Ontario L3R 4C1 
Tel: (800) 387-4345 

Fax (905) 475-2333 


he 12113 Story? 


Distributed іп Japan: 
Victor Company of Japan, Ltd 

12.3-Chome Moriya-cho, Kanagawa-ku Yokohama 
Kanagawa 221 . Japan 

Tel: (045) 450-1754 

Fax:(045) 450-1760 
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quad-speed drives, for 
even faster recording! 


A, 


Get the Facts! ` hale 
We know what you need. N^ 0/2 
After all, we have the ww à ^ 


industry's only dedicated 
support and engineering team, 
bringing you the most complete 
solutions at the lowest total cost. 


So call today for your 
FREE brochure, 
"CD-RECORDING: 
The Whole Story." 


714/261-1292 


JVC Information Products 
Company of America 


17811 Mitchell Avenue 
Irvine, CA 92714 


Fax: 714/261-9690 
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© 1894 JVC informaton Producis Company of America. 
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Distributed 


Computing 


Distributed-Computing Resource Guide 


Telephone and fax 
numbers for companies 
mentioned in this special 
report. 


Avail Systems Corp. 
NetSpace Hierarchical 
Storage Management 

(303) 444-4018 

fax: (303) 546-4219 

Circle 1157 on Inquiry Card. 


Cheyenne Software 
SNMP agent 

(BOO) 243-9462 

(516) 484-5110 

fax: (516) 484-2489 

Circle 1158 on Inquiry Card. 


Cincom Systems 

Supra Server 

(BOO) 453-3010 

(513) 662-2300 

fax: (513) 481-8332 

Circle 1159 on Inquiry Card. 


Citrix Systems, Inc. 
WinView for Networks 
(305) 755-0559 
fax: (305) 341-6880 
| Circle 1160 on Inquiry Card. 


PowerPlay 3.0 
(800) 426-4667 
(BOO) 267-2777 (Canada) 
| (617) 229-6600 
fax: (617) 229-9844 
Circle 1161 on Inquiry Card. 


| Cognos Corp. 
| 
| 


| Computer Associates 
International 
CA /Unicenter for Unix 
(800) 225-5224 
(516) 342.5224 
fax: (516) 342-4855 
Circle 1162 on Inquiry Card. 


Comshare, inc. 
Commander EIS 4.0 

(800) 922-7979 

(313) 994-4800 

fax: (313) 769.6943 

Circle 1163 on Inquiry Card. 


Conner Storage Systems 
Conner HSM 

(800) 526-6637 

(407) 263-3500 

fax: (407) 263-3555 

Circle 1164 on Inquiry Card. 


Datawatch Corp. 
DataSync 

(919) 549-0711 

fax: (919) 549-0065 

Circle 1165 on inquiry Card. 
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Digital Communications 
Associates 

Remote LAN Node 

(BOO) 348-3221 

(404) 442-4000 

fax: (404) 442-4361 

Circle 1166 on Inquiry Card. 


Dimensional Insight, Inc. 
CrossTarget 

(617) 229-9111 

fax: (617) 229-9113 

Circle 1167 on inquiry Card. 


Dynamic Information 
Systems Corp. 

Omnidex, Omnidex for 
Client/Server 

(BOO) 444-4953 

(303) 444-4000 

fax: (303) 444-7460 

Circle 1168 on Inquiry Card. 


Gupta Corp. 

SQLBase Server, SQLNetwork 
(800) 876-3267 

{415) 321-9500 

fax: (415) 321-5471 

Circle 1169 on Inquiry Card. 


Holistic Systems, Inc. 
Holos 

(800) 624-8266 

(908) 321-6500 

fax: (908) 321-6504 

Circle 1170 on Inquiry Card. 


IMRS 

IMRS OnTrack 

(203) 321-3500 

fax: (203) 321-3893 

Circle 1171 on Inquiry Card. 


inference Corp. 
ART*Enterprise 

(310) 322-0200 

fax: (310) 322-3242 

Circle 1172 on Inquiry Card. 


Information Builders 
EDA/SQL, Focus/EIS for 
Windows 3.3 and EDA/EIS 
(800) 969-4636 

(212) 736-4433 

fax: (212) 967-6406 

Circle 1173 on inquiry Card. 


Inte! Corp. 
StorageExpress 

(800) 628-8686 

(503) 696-8080 

fax: (503) 629-7580 

Circle 1174 on Inquiry Card. 


IRI Software 

Express/EIS 4.5, DataServer 
Analyzer, The Partners for 
Windows, Express Financial 
Management System 

(BOO) 765-7227 

(617) 890-1100 

fax: (617) 672-4600 

Circle 1175 on Inquiry Card. 


Kenan Technologies 
Acumate Enterprise 

Solution 1.0 

(800) 775-3626 

(617) 225-2224 

fax: (617) 225-2220 

Circle 1176 on Inquiry Card. 


Legato Systems, Inc. 
SNMP agent 

(415) 812-6000 

fax: (415) 812-6032 

Circle 1177 on Inquiry Card. 


Metaphor, Inc. 

Data Interpretation System 
(800) 346-3824 

(415) 961-3600 

fax: (415) 966-8282 

Circle 1178 on Inquiry Card. 


Microcom, Inc. 
LANexpress Server 

(617) 551-1000 

fax: (617) 551-1021 

Circle 1179 on Inquiry Card. 


Microsoft Com. 

SQL Server 

(800) 426-9400 

(206) 882-8080 

fax: (206) 883-8101 
Circle 1180 on Inquiry Card. 


MicroStrategy, Inc. 
EISToolKit 2.11, DSS Agent 
1.0 Enterprise (7/94) 

(302) 427-8800 

fax: (302) 427-8810 

Circle 1181 on Inquiry Card. 


Neurometric Vision 
Systems, inc. 

(305) 421-1987 

fax: (305) 421-1932 

Circle 1182 on Inquiry Card. 


Open Computing 
Security Group 
OCSG/Kerberos 

(206) 883-8721 

fax: (206) 883-6951 
Circle 1183 on Inquiry Card. 


Open Environment Corp. 


OEC Toolkit 

(617) 562-0900 

fax: (617) 562-0038 

Circle 1184 on Inquiry Card. 


Open Software 
Foundation 

DCE, Kerberos 

(617) 621-8700 

fax: (617) 621-0631 

Circle 1185 on Inquiry Card. 


Oracle Corp. 

Oracle Server 7 

(800) 672-2531 

(415) 506-7000 

fax: (415) 506-7200 

Circle 1186 on Inquiry Card. 


Palindrome Corp. 
Network Archivist 

(800) 288-4912 

(708) 505-3300 

fax: (708) 505-7917 

Circle 1187 on Inquiry Card. 


Phoenix Software 
International 

(800) 622-9292 

(310) 338-0400 

fax: (310) 338-0801 

Circle 1188 on Inquiry Card. 


Pilot Software, inc. 
LightShip Professional 3.3, 
LightShip Server, LightShip 
Modeler, Command Center, 
FCS 

(800) 944-0094 

(617) 374-9400 

fax: (617) 374-1110 

Circle 1189 on Inquiry Card. 


Prism Solutions, Inc. 
Prism Warehouse 
Manager 3.5 

(800) 995-2928 

(408) 481-0240 

fax: (408) 481-0260 
Circle 1190 on Inquiry Card. 


RSA Data Security, Inc. 
(800) 782-5453 

(415) 595-8782 

fax: (415) 595-1873 

Circle 1191 on Inquiry Card. 


Saber Software, Inc. 
SEAM 

(800) 338-8754 

(214) 361-8086 

fax: (214) 361-1882 

Circle 1192 on inquiry Card. 


SAS Institute, Inc. 
SAS/EIS 6.09 

(919) 677-8000 

fax: (919) 677-8123 

Circle 1193 on Inquiry Card. 


Secure Computing Com. 
(612) 628-2700 

fax: (612) 628-2701 

Circle 1194 on Inquiry Card. 


Security Dynamics, Inc. 
SecurelD 

(617) 547-7820 

fax: (617) 354-8836 

Circle 1195 on inquiry Card. 


Shiva Corp. 

LANRover Plus Series 

(617) 270-8300 

fax: (617) 270-8599 

Circle 1196 on Inquiry Card. 


SmartDisk Security 
Corp. 

SmartDisk 

(813) 263-3475 

fax: (813) 643-6357 

Circle 1197 on Inquiry Card. 


Storage Dimensions 
(800) 765-7895 

(408) 954-0710 

fax: (408) 944-1200 

Circle 1198 on Inquiry Card. 


Sybase Corp. 

SQL Server 

(800) 879-2273 

(510) 922-3500 

fax: (510) 658-9441 

Circle 1199 on Inquiry Card. 


Transarc Corp. 

Andrew File System 

(412) 338-4400 

fax: (412) 338-4404 

Circle 1200 on Inquiry Card. 


Trinzic Corp. 

Forest & Trees 3.1a 

(800) 952-8779 

(603) 427-0444 

fax: (603) 427-0385 

Circle 1201 on inquiry Card. 


Uniface Corp. 

Personal Series 

(800) 365-3608 

(510) 748-6145 

fax: (800) 766-5708 

Circle 1202 on Inquiry Card. 


Virtual Open Network 
Environment Corp. 
Smart Cat 

(301) 983-8362 

fax: (301) 881-5377 

Cirele 1203 on Inquiry Card. 


ViaCrypt 

ViaCrypt 

(602) 944-0773 

Тах: (602) 943-2601 

Circle 1204 оп Inquiry Card. 


Vinca Corp. 

SAN 

(801) 223-3100 

fax: (801) 223-3107 

Circle 1205 on Inquiry Card. 


XcelleNet, Inc. 
RemoteWare 

(800) 322-3366 

(404) 804-8100 

fax: (404) 804-8102 

Circle 1206 on Inquiry Card. 


Xylogics 

MicroAnnex NCS 

(800) 225-3317 

(617) 272-8140 

fax: (617) 273-5392 

Circle 1207 on Inquiry Card. 


EO 
time. 


ЇЇ 2 
choose gh) 
ataflex. | 


It started out simple 
enough. Nothing that 
called for the power 
programming features 
of DataFlex. But when ER / 
the job was just about 
done, a round of client 
changes put us back 
at Square one. " 


1 


Telephone Fax 
(525) 631-4913 
(31) 074-55 56-09 
(64) (09). 377 2702 
51-14-417023 
(02). 572-7463 
(65) 7755588 


Countty 
Australia 
Brazil 


Telephone Fax 

(03) 699 7044 (03) 690 4531 

| (55) (0) (11) 872-9266 (55) (0) (11) 653-899 
Canada 416-226-2181 416-226-4341 
Chile (562) 2317015 (562) 2332565 
Czech Republic (42) (02) 4721649 (42) (02) 4721891 
Ecuador (593) 4-286799 (593) 4-284019 
Germany (49) 05172-9568-0 (49) 06172-956812 
Hong Kong (852) 376 3373 (852) 275 2193 
Italy (29) (0184) 231.606 (39) (0184) 231.243 
Japan (81-3)-3296-7324 (81-3)-3296- 7329 
Malaysia (6) 3-241. 7400 (6) 3-248 8010 


Country 
Mexico 
Netherlands 
New Zealand 
Peru 

Saudi Arabia 
Singapore 
south Africa (27-11) 
Turkey 90.212.3] 
United Kingdom (923) 242222 
Venezuela (58 2) 2372268 


Circle 269 on Inquiry Card (RESELLERS: 270). 
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(525) 631-4538 
(31) 074-5034 66 
(64) (09) 377 2703 
51-14-417023 
(02) 631-8558 
(65) 7796300 
(27-11) 8843748 
90212245 72 64 
(923). 249269 
(58 2) 2399937 


Choosing the right tools today will 


| determine the success of your future 


applications. When you choose the 
DataFlex application development tools 
and DBMS, you can count on delivering 
successful solutions that really work... 
every time. And, DataFlex is transport- 
able: over 300,000 sites worldwide have 
chosen DataFlex on DOS, LANs, 05/2, 
Unix and AIX. 


DataFlex's power, flexibility, and 


| concurrent multi-user transaction 


processing capabilities allow you to 
focus on the business requirements of 
the application rather than the underly- 
ing language capabilities and systems. 
When you choose DataFlex as your 
application development environment, 
you get the job done faster and better, in 
your choice of either procedural or 
object-oriented programming styles. 


Your applications can be installed 


| across the widest range of environments 


in the industry, thanks to DataFlex's 
multi-platform capabilities. Changes 
that once required lengthy and costly 
programming time are no longer a 
problem thanks to DataFlex's reusable 
code and portability. A change of 
Operating system no longer means a 
major rewrite. 


To benefit from faster development, 
easier maintenance, and better looking 
applications, choose DataFlex. 


Features and Benefits: 


Ш Flexibility for easy changes 

ш Object-oriented capabilities produce 
reusable code for increased 
productivity 

ШІ Easy migration across a wide variety 
of operating systems increases 
the market value of your application 
development 


Object-Oriented 461 
Application Development Environment 
DBMS 


DATA ACCESS 


14000 SW 119 Avenue 

Miami, Florida 33186 

305/238-0012 

1-800-451-FLEX for product & dealer information 
For intormation via CompuServe: GO DACCESS 


At the Indianapolis 5007 you only get one chance to get it right. No 
wonder lap after lap, the United States Auto Club (USAC") depends 
on the mission-critical, pedal-to-the-metal performance of OS/2: 


From start to finish, 
OS/2 2.1 sets the pace 
for technology at the 
most famous | 
motor speedway 
in the world. 
OS/2 programs e ч 


run at full speed all 
over the place: ІВМ 
DATABASE 2" 05/2 
(DB2/2"), for example, 


engine serial numbers, and driver and crew status to per- 
sonnel, administrative and other vital information. USAC’s | 
LapManager; ап 08/2 program developed 
> specifically for Indy’, drives the official tim- | 
ing and scoring of all on-track activity. ; 
(7 LapManager takes timing data sent from the ca 

^ via radio signal, turns it into meaningful stats, and 
sends it to PCs used by USAC staff and the press.OS/2 even hits the | 


road in ThinkPads that collect and distribute race information 


from tracks all across the country. , 


When you see how OS/2 can rev up your DOS, Windows" 
and OS/2 programs, you'll know why they use OS/2 at Ind 
and over 100 other USAC races. You can't have a more - 
impressive track record than that. 

To order or to find out more about OS/2, call 
1 800 3-IBM-OS2. [n Canada, call 1 800 465-7999. 


OS/2 is also available at local software dealers. 


Operate at a higher level. 


This ad was created by LINTAS and got to this publicatior: on ime using DOS. Windows апа OS/2 programs running on OS/2 ІВМ, OS/2 and ThinkPad 
are registered trademarks and IBM DATABASE 2. DB2/2 and “Operate at a higher level” are trademarks of International Business Machines Corporalion 
Windows is a trademark of Microsoft Corporation. Indianapolis 500 and Indy are registered trademarks of the IMS Corporation All other products are 
trademarks or registered trademarks of their respectiva companies. © 1994 IBM Corp. 


Reviews System 


Power to the New Maes 


Power Macs deliver ample performance, with more to come 


TOM THOMPSON 


pple missed the Mac’s tenth an- 
A niversary by only two months 

when it introduced its new 
PowerPC-based computers, the Power 
Macintoshes, in March. Considering the 
hurdles the Power Mac design team faced, 
the schedule slip is forgivable. With the 
new Macs, the team had to implement the 
contradictory goals of supporting an ex- 
isting base of CISC software that has built 
up over the decade and harnessing the 
throughput of the PowerPC 601 RISC pro- 
cessor (See “Apple, IBM Bring PowerPC 
to the Desktop,” Apnl BYTE). Not only 
that, but the new systems had to be af- 
fordable as well. 

The results are embodied in three ma- 
chines, The Power Mac 6100/60 system 
has the lowest price at $1819. (Prices are 
without monitor and keyboard.) It uses a 
Centris 610/Quadra 610 pizza-box chas- 
sis with a 60-MHz processor, a single 601- 
specific Processor Direct Slot (PDS) for 
expansion, and a 160-MB hard drive. An 
adapter lets the 6100/60 use a 7-inch Nu- 
Bus board. 

The midrange Power Mac 7100/66 in- 
habits a Centris 650/Quadra 650 chassis 
and provides a 66-MHz processor, one 601 
PDS slot, three NuBus 90 expansion slots 
that can hold 13-inch boards, and a 250- 
MB hard drive. This system costs 92899, 
Finally, there’s the ultimate power-user 
system: the Power Mac 8100/80. Based 
on the Quadra 800’s successful mini-tower 
design, it has an 80-MHz processor, one 
601 PDS slot, three NuBus expansion slots, 
and a 250-MB hard drive. It costs $4249. 

The Power Mac hard disks may seem 
small compared to those in PC systems, 
but they’re ample for Mac applications, 
which are typically far smaller than Win- 
dows applications. Also, the three systems 
come standard with 8 MB of RAM, built- 
in Ethernet, CD-quality (16-bit samples at 
44.1 kHz) stereo sound, and on-board 
video that supports 16- or 24-bit color, de- 
pending on the model. 

The optional AV Power Mac system 
configuration is essentially a Power Mac 
with an Apple AV Technologies board in 
the 601 PDS. The option also includes an 
additional 8 MB of RAM for the 6100/60 


Although housed іп Centris/Quadra-type cases, the new Power Macs provide RISC performance at affordable prices. 
From left to right: the 6100/60 with 60-MHz PowerPC 601 CPU, the 7100/66 with 66-MHz CPU, and the 8100/80 
with 80-MHz CPU. Prices start at $1819 for the Power Mac 6100/60, with 8 MB of RAM and a 160-MB hard drive 


but without a monitor or keyboard. 


and 7100/66 systems and an additional 16 
MB for the 8100/80. You need the extra 
memory to support the voice-recognition 
and telephony software bundled with the 
AV system. 

If you need to run the occasional DOS/ 
Windows application, another Power Mac 
system configuration bundles Insignia So- 
lutions’ SoftWindows emulator. This con- 
figuration gives you SoftWindows and 16 
MB of RAM. It also jacks up the price 
$300 to $800, depending on which Power 
Mac it is. 

For owners of Centris 610/Quadra 610, 
Centris 650/Quadra 650, and Quadra 800/ 
840AV systems, appropriate PowerPC 
logic-board upgrades are available. For 
other 68040-based Macs, a 68040 PDS ac- 
celerator board with a 601 processor and 
Power Mac ROMs ($699) will do the trick. 
Apple has announced that it will also offer 
Power Mac upgrades for certain 68030- 
based Macs, but no details were available 
at press time. 


Features and Compatibility 
I received all three Power Mac systems for 
evaluation. Apple equipped each with an 
optional CD-ROM drive and an AV Tech- 
nologies board. The Power Mac 6100/60 
and 7100/66 came with 16 MB of RAM, 
and the Power Mac 8100/80 had 24 MB. 
Two features stood out when І used the 
CD-ROM drive. First, the drive now has a 
built-in, motorized drawer that holds the 
disc, rather than that easy-to-lose caddy. 
Second, the systems readily boot from the 


CD-ROM drive. Formerly, you had to hold 
down the Command-Option-Shift-Delete 
keys to get a Quadra system to boot from 
its CD-ROM drive; now you just drop a 
bootable system CD into the drive and tap 
the power key. This is a handy feature for 
dealing with emergency disk repairs or in- 
stalling new system software. 

I copied my usual working complement 
of software to these systems and tried them 
out for several weeks. Software compati- 
bility was remarkable, considering that all 
the programs were 680x0 CISC binaries 
now running on a RISC processor. Appli- 
cations such as Adobe Illustrator 5.0 and 
Photoshop 2.5, Microsoft Word 5.1а and 
Excel 4.0, Claris MacWrite Pro 1.0v4, Al- 
addin Systems Stuffit Deluxe 3.0.6, and 
Freesoft White Knight 11.14 worked fine. 

Even Control Panels and Extensions that 
heavily patched the 680х0 trap dispatch 
table continued to work, such as Adobe 
Type Manager 3.6, Now Utilities’ Super 
Boomerang 4.0.1р and WYSIWYG Menus 
4.0.1, Symantec’s Suitcase 2.1.4, and Rock 
Ridge Enterprises’ VideoBeep 1.05. In 
fact, some applications that run erratical- 
ly—if at all—on most 68040-based Macs 
worked just fine on the Power Macs. 

The systems’ performance makes them 
naturals for graphics-intensive work. For 
example, Photoshop 2.5 did lightning edits 
on large 15- to 20-MB, 24-bit color TIFF 
files. The biggest performance boosts, how- 
ever, will be seen in applications rewrit- 
ten in native code. The question, of course, 
is how many native applications will appear 
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[ША Power to the New Macs 


Power Mac Emulation Performance 


Low-level tests 


Power Mac 8100/80 
Power Mac 7100/66 
Power Mac 6100/60 
Mac Quadra В40АУ 
Mac Quadra 950 
Mac lifx 


Application tests 


Power Mac B100/80 
Power Mac 7100/66 
Power Mac 6100/60 
Mac Quadra 840AV 
Mac Quadra 850 
Mac IIfx 


20 40 


TUER Tm NU 


60 80 


жы " 1. sali КУ 
Power Мас performance when running 680x0 
application binaries ranged from that of a 25- 
MHz 68030 to better than that of a 40-MHz 
68040. Relative speed varles depending on 
how much the applications use those Toolbox - 
calls that have been rewritten with PowerPC - Я 
Instructions. My tests (not shown) with a beta | 
version of Photoshop indicate performance 
several times that of older 680x0-based Macs 
when шегі пайуе PowerPc popne: 


500 40 80 120 1600 


Results are indexed, For each individual test, a Мас Classic 1 = 1.0. The Classic ІІ used 512- by 432-pixel screens; other test machines used 640- by 400p в ات‎ li 
For the 68040-based Macs, caches were disabled for the Ward Рон tests; and. le ee was used for DTP tests. 


on the market in the next few months. I'll 
get back to that question shortly. 

Insignia Solutions’ SoftWindows 80x86 
emulator ran a number of Windows appli- 
cations reliably. The emulator doesn't sup- 
port Windows' 386 enhanced mode, and it 
requires about 13 MB of RAM—hence 
the additional memory on the SoftWin- 
dows-equipped systems. The emulator 
mustered performance between that of a 
fast 386 and that of a 25-MHz 4868 X. 

Unfortunately, this sort of speed is bare- 
ly adequate for demanding Windows ap- 
plications. Running Excel 4.0 in Soft- 
Windows to process some of the Power 
Mac test results just taxed my patience. If 
you need to run a Windows application 
once in a while, SoftWindows will do. But 
if you expect to use it often, you'll need the 
patience of Job. 


Speed Demons 

Benchmark testing showed that the Power 
Macs' performance when running 680x0 
application binaries ranged from that of a 
25-MHz 68030 to better than that of a 40- 
MHz 68040. The spread is wide because 
not all of the Mac Toolbox code has been 
written in native PowerPC 601 code yet, so 
some Toolbox code is actually 680x0 code 
running in the emulator. Depending on the 
task, program execution might spend more 
time in native code—thereby gaining a 
performance boost—or remain in the em- 
ulator for a performance hit.: 

BYTE's low-level benchmarks support 
this conclusion. For example, most of 
QuickDraw has been rewritten as Power- 
PC code. In the low-level video bench- 
marks on a Power Mac 8100/80, when a 
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circle fill is done by an algorithm, perfor- 
mance is about that of a Mac IIfx (a 40- 
MHz 68030). But when QuickDraw is 
used to fill a circle, performance is as good 
as on a Quadra 840AV (a 40-MHz 68040). 
For the screen-intensive word processing 
application tests, which make heavy use 
of QuickDraw, the low-end 6100/60 did 
as well as a Quadra 950 (a 33-MHz 68040), 
while the high-end 8100/80 bested a 
Quadra 840AV by a large margin. 

The other gotcha is in floating-point 
performance. Although the 60] is noted 
for its high-speed floating-point calcula- 
tions, much existing application software 
doesn't tap into this capability. Applica- 
tions that call SANE (Standard Apple Nu- 
meric Environment) for floating-point 
math will see modest performance, since 
Apple has ported portions of SANE to 601 
code. But applications that use only 68881/ 
68882 FPU instructions won't operate at 
all, because the emulator doesn't support 
them. These applications either crash or 
resort to handling the computations in 
680x0 code, which bogs down in the em- 
ulator. 

This situation is also reflected in the 
benchmark results. In the BYTE low-level 
floating-point benchmarks on a Power Mac 
8100/80, floating-point performance is 
equal to that of a 25-MHz 68040 when 
SANE calls are used. You can expect even 
better performance when 601 FPU in- 
structions are used directly in future ap- 
plications. However, in the application 
tests, both Mathcad (which is used for the 
Scientific/Engineering tests) and Excel 
rely on the 68881 FPU for fast computa- 
tions. With no coprocessor, the computa- 


tions are trapped in the emulator, and per- 
formance plummets, skewing downward 
the overall application index for the Power 
Macs. Therefore, some particular applica- 
tion indexes are misleading. Judging from 
my experience, the Power Macs run much 
faster than these tests indicate. 

If you're interested in running a specif- 
ic category of application on a Power Mac, 
check the individual benchmark indexes. 
Remember that the results are only for 
680x0 binaries and represent worst-case 
numbers. Native applications will run 
much faster: For example, a beta native 
version of Photoshop was two to four imes 
faster than Photoshop 2.5 running on the 
same Power Mac. 


Like Wine, Over Time 

The Photoshop results emphasize an im- 
portant point: To realize the Power Mac’s 
full potential, native applications are es- 
sential. Granted, the emulator is robust 
and delivers reasonable performance, but 
it’s native application performance that 
makes the Power Mac shine. A handful of 
applications were native when the Power 
Macs shipped in March, with more on the 
way. (See the table “Native PowerPC Mac 


[i ne a =] 
Native PowerPC Mac Applications 
Aldus Freehand 4.0 Frame Technologies 
Aldus PageMaker 5.0 FrameMaker 4.0.3 
Claris Impact 1.0 Ray Dream Designer 3.0 
Claris Worle 2.1 Videofusion QuikFlix 1.1 
Dayna Communications | VidecFusion 1.6 
Profiles 1.0 WordPerfect 3.0.1 
Fractal Design Painter 2.0 - 


Millions of people connect with Adaptec" 
ISA-to-SCSI host adapters for one reason. 
They work. Why? They're tested with over 
two hundred hardware and software 
products. Eleven operating systems. And, 

| in PCs from Acer 
to Zeos. In fact, 
before most SCSI 
peripheral ven- 


dors ship their 


products, they test them with our AHA*-1540. 


Its bus mastering capabilities Арес 


give you top performance in multi- (0% 


tasking environments, like the lOware 


upcoming Windows 4.0. And, with built-in 
SCSISelect^ software, installing and config- 
uring peripherals takes just minutes. 

For users that are only interested in 
single-tasking Windows environments, 


our AHA-1520 is a lower cost option. And 
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it still delivers Fast SCSI performance and 
supports all major operating systems. 
Whichever host adapter is right for you, 
you'll enjoy the quality, reliability and com- 
patibility provided by all Adaptec IOware" 
solutions. Call Adaptec today at 1-800-934-2766. 
And get on the world's most popular ISA bus. 


Gladaptec 


I/O. NOW MORE IMPORTANT THAN EVER. 


| Purchasing products. And since DesignCAD 3D is 
computer priced at only $499, you won't be in 
software check after you buy it! 
often seems Features such as: 
to be a аф» Render vith (еше marble, sel, wood and more! 
| bon: ы em Tiere eras including CS, HPI and DAF 
Wirelrame draning of chess sel rom above, plot your best аф» Boolean Прето allow true salid modeling 
moves in order to get the best sofware È Programming language (o create your eva инша! 
without having to sacrifice too many 


pawns (or too much cash), 

Now, however, your queen has 
arrived! DesignCAD 3D has what you 
are looking for in a complete 3D CAD 


system. 

DesignCAD 3D comes complete right 
out of the box with everything you need 
to create professional 3D drawings at a 
fraction of the price of competing CAD 


аф» іше, surface area and centr ol тї calculations 
аф» 1D еі material ІҢ, macros and more! 
DesignCAD 3D is designed with you 
in mind. It is simple and logical to use. In 
fact, you will be designing within min- 
utes of opening the box. To order 
DesignCAD 3D, call, write or fax your 
order to a member of our sales staff and 
they'll be happy to help. 


Phone (918)825-7555 
Fax (918)825-6559 
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Applications” for a partial list.) 

Adobe takes an ingenious upgrade ap- 
proach, thanks to the extensibility of Pho- 
toshop 2.5. The company provides a free 
Photoshop plug-in module that replaces 
most of Photoshop's innards with Power- 
PC code. Microsoft's Excel and Word pro- 
grams should be native by the time you 
read this. 

Developing native applications for the 
new processor isn't as difficult as it ap- 
pears. Vendors who have already written 
their program in C or C++ for cross-plat- 
form porting will only have to recompile 
their programs with a PowerPC compiler. 
The Power Mac's new core system soft- 
ware also promotes rapid application de- 
velopment (see "The Power Mac's Run- 
Time Architecture," April BYTE). Also, a 
slew of PowerPC development tools are 
appearing on the market, such as Apple's 
own PowerPC C/C--- SDK (Software De- 
velopment Kit), Symantec’s Think С/С++ 
7.0 compilers, Metrowerks’ CodeWarrior 
C/C++ compiler, and Jasik Design’s The 
Debugger (a native debugging utility). 

The Mac Toolbox cade will evolve over 
time. Currently, Apple has implemented 
about 15 percent of the Toolbox as native 
code. This fraction will increase with future 
releases of the Mac OS, making current 
Power Macs run even faster. In an era in 
which faster desktop computers typically 
supersede older models in six months, the 
Power Macs will actually counter this 
trend, growing faster with new software. 
It’s probably one of the best reasons yet 
to consider owning a Power Мас. Ш 


Tom Thompson is a BYTE senior technical editor 
at large with a B.S.E.E. from Memphis State Uni- 
versity. He is an Associate Apple Developer. Con- 
tact him оп AppleLink as T. THOMPSON, or оп 
the Internet or BIX at tom_thompson@ bix.com. 


Power Mac 6100/60 (with 8 MB of RAM, 250-MB 
hard drive, AV Technologies board, and CD-ROM)....$2599 
Power Mac 7100/66 (with 8 MB of RAM, 500-MB 
hard drive, AV Technologies board, and CD-ROM)....$3989 


Power Mac logic-board upgrades for Centris 
610/Quodra 610, Centris 650/Quadra 850, and Quadra 
800/840АУ systems: 

Power Mac 6100/60: $999 

Power Mac 7100/66: $1399 

Power Mac 8100/80: $1899 


Apple Computer, Inc. 

1 Infinite Loop 

Cupertino, CA 95014 
(800) 776-2333 

(408) 996-1010 

fax: (408) 974-6412 
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An emulator on its own 
will get you 
nowhere 


SO SmarTerm Т [ inclndes 
the protocol stacks. 


— gives you everything you 
neci Боаз yonr Cû to UNIK, All SmarTerm’ for Windows 
VMS or Data General hosts. You just products include: 


'SmarT d go.’ 
таг ағ" 50 тей To. ' SmarTerm TCP/IP as a Windows Sockets DLL 
s a really radical idea, like selling Individual or centralized TCP/IP management 


a car with wheels. So radical, in  Drag-and-drop FTP 
fact, SmarTerm is the only ' Pop-up keyboards 
software that gives you the User-definable button palettes 
| complete connectivity, high ' True Multiple Document Interface 
m. performance, and case of use * Connections directory 
you need, all in one. Script recorder 
SmarTerm products all consist ' Simplified keyboard remapping 


' SmartMouse™ programmable mouse support 
' Customizable help system 
On-screen toolbox 


of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and ODI support. (You wouldn't expect 
to pay extra for the wheels on your car, would you?) 


On top of this, SmarTerm's pioneering corporate support tools and utilities SmarTerm products are also available for DOS. 
make the software cost effective and quick to run by automating common tasks. 
You can use your mouse in host applications, record scripts, use drag-and-drop s а м 
FTP, and more - so much more than any other FT “м” — Е" 
connectivity package. moo ا — سا‎ 

Find out how to 'SmarTerm апа ро! with the complete host connectivity қа ЖЕР 


software. Call Persoft now at 1-800-EMULATE (1-800-368-5283). 


persafr 


Persoft, Inc., 465 Science Drive, P.O. Вох 44953, Persoft Europe, Lower Woodend Barns, Fawley, Henley-on-Thames, 
Madison, Wisconsin 53744-4953 USA. CONNECTIVITY SOLUTIONS Oxfordshire, КСЭ 6JF, England. 
Tel: (608) 273-6000 Fax: (608) 273-8227. DOS e Windows 9 Ethemet 9 Token Ring Tel: 0491 638090 Fax: 0491 638010 


© 1994 Persoft, Inc. All rights reserved. Persoft and SmarTerm are registered trademarks and SmartMouse is a trademark of Persoft, lnc. All other trademarks mentioned are properties of their respective companies. 
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| Now you gain virtually instant 
| access to Datapro's product and tech- 
nology services from your own PC, 
with Datapro on CD-ROM. 
Menu-driven software makes it 
simple to browse through the table of 
contents or search by keywords and 
subject to get fast answers to all your 
technology questions. And you can 
simultaneously view multiple reports 
and cut and paste between applica- 
tions to custom-tailor analyses. 
Available in both Windows and DOS. 


т 


IF THIS 15 


KEEP PACE WITH THE NEWEST 
INFORMATION TECHNOLOGIES, 
YOU NEED PROFESSIONAL HELP 


PRESENTING THE FULL LINE OF 
DATAPRO INFORMATION SERVICES 


Downsizing. Wireless. Client-server com- 
puting. Multimedia. ATM. Strategic plan- 
ning and sound business decisions 
depend upon keeping up with the latest 
information technologies. 

But you probably need a supercom- 
puter to sort through all the publications 
that end up on your desk. Sure, consul- 
tants can help, as long as you're willing to 
pay as you go. 

Isn't it time you turned to 
Datapro information services? 

For over two decades Datapro's 
unmatched information services have 
helped users, buyers, and managers of 
information technology plan effectively. 
And Datapro has been there every step of 
the way—from mainframes and dumb 
terminals, through the PC revolution, to 
the rise of intemetworks. 

Today, with its staff of over 400 spe- 
cialists and more than 100 expert ana- 
lysts, Datapro has the resources to 
address virtually every critical issue in 
computing and communications. 


An essential resource for anyone 
who must evaluate, implement, 
or manage technology. 


Whether you want a quick overview 


until a complete report is available. 

O User Ratings. Get beyond the hype 
and find out which vendors can really 
deliver on their promises. 

O Technology Concepts. Stay ahead of 
the game when it comes to vendor strate- 
gies and other vital issues. 

O Market Overviews. Discover the mar- 
ket's promising vendors and products. 

© Comparison Columns. The effortless 
way to make side-by-side appraisals. 

© Competitive Outlooks. Put products 
and underlying technology in perspective. 

O Product Reports. An in-depth look at 
specs, features and functions, pricing, 
interoperability, and other issues. 

ә Management Reports. Practical 
advice from professionals that takes the 
mystery out of managing information 
technology. 


Business Services 

Datapro Online. Tap into three online 
databases from the office, at home, or 
even on the road. 

Reprints. A cost-efficient way to deliv- 
er your product message and verify prod- 
uct features and benefits. 

Feature Reports. Cull just what you 
need from Datapro's database of infor- 
mation services and put a sharp focus on 


information you need about a specific 
product, vendor, or technology. 

Surveys. Determine the strengths and 
limitations of your products—and your 
competitors'—from actual users. 

On-Call Consulting. Fast answers to 
most inquiries within minutes—via 
phone, fax, or electronic mail. 


Educational Services 

On-Site Seminars. Custom-tailor a cur- 
riculum in any aspect of information tech- 
nology right where you do business. 

Computer-Based Training. Get a 
grounding in the fundamentals or master 
advanced topics right on your own PC. 

Teleconsulting. Let a conference call 
between students and instructors ad- 
dress implementation issues that come 
up in later stages of a project. 


International Services 

O Datapro international. Get up-to- 
the-minute industry analyses and in- 
depth evaluations into the hands of pro- 
fessionals whose responsibilities extend 
beyond the U.S. 
Market Research Services 

Northern Business Information. A Data- 


pro subsidiary, Northern Business Infor- 
mation is the world's foremost strategic 


of Я dust oed a strategic business decisions. telecom research company. 
мі ishing. he latest і 
hensive information technology services پیت‎ il igh ای‎ Send for a free demo disk today. 


can help you make decisions quickly. 
Charts, tables, and graphs make it a snap 
to compare product features, functions, 
and prices. And once your system is up 
and running, Datapro is there to help you 
manage and maintain it. 

That’s why IT professionals use Data- 
pro to stay up to date. Sales and market- 
ing professionals count on us to help 
them track trends. And vendors tum to 
Datapro to size up the competition. 


Datapro's line of comprehensive 


product information in a convenient, sin- 
gle source tailored to keep sales person- 
nel one step ahead of the competition. 


Consulting Services 

Help Desk. A telephone inquiry service 
to help you make the best use of your 
Datapro information service. 

Assist On Demand. Pay only for the 
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DAIAPRO 


Datapro USA, 600 Delran Parkway, Delran, New Jersey USA 
08075, Tel: 800-328-2776, Fax: 609-764-2812 
Datapro intemational, McGraw-Hill House Shoppenhangers 

Road. Maidenhead, Berkshire, England 51.6 201. рр. 
Tel: -44 (0) 628 773277, Fax: +44 (0) 628 773628 ei 
a 


Please send me more information on the following Datapro services: 


inf : Product & Tech- Business Services Consulting Services Other Services 

ш ede. > тене! nology — Û Datapro Online O Help Desk [J Educational Services 
y "e. ar Y i қ C) Computer Systems О Reprints and O Assist On Demand O Datapro. 

With Datapro's complete line of infor- O Communications Feature Reports ГІ Surveys International 


mation services, you're always in the 
know no matter what your concerns. 


Product and Technology Services 


О Free Demo Disk 


[J Custom Publishing 


O Northern Business 


ДП On-Call Consulting information 


O I'm interested in learning more about Datapro on CD-ROM ® 


O First Looks. Keep tabs on major a اا‎ | my 
developments in information technology epr eee кос eutccesscamtanguesce sena easi ТТЕ ныны» 
[ Available on CD-ROM. Address: scovbasate qavéduercewtqabtacatuontansapindbttnd àédsanauipótovuoniaybevissentedapesisae "Т $^5205408022»4822429^9242 941052069 ИТГ жанечък 


City CPCS ARD ISTE өрүүнүн өөр зө Ө б Фаз AAR ES ТҮСТІЕСІТТІТЕ) (7659 ch dw giro bed HER Y рее „Code мна» ООШП1ГУ ДАДЕ өзү а ее б >: 
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Scheduling Across the Enterprise 


Sophisticated group scheduling—across platforms and across 
orzanizations—has arrived on the desktop 


BEN SMITH AND 
HOWARD EGLOWSTEIN 


ulling together a meeting involving 
2 a large group of people, especially 

across different departments and 
geographic locations, can be extremely te- 
dious and frustrating. If you don’t think 
so, then you probably have someone doing 
the job for you. Group-scheduling soft- 
ware relieves some of the tedium of cor- 
poratewide scheduling by accessing the 
combined calendars of all the people across 
an organization. A group scheduler can 
find a time when all meeting attendees are 
available, reserve a conference room and 
audiovisual equipment, notify all atten- 
dees of the time and place of the meeting, 
and update individual calendars automat- 
ically. And all this is accomplished by a 
few simple mouse-clicks. 

Even though group schedulers look very 
much like personal calendar programs, 
shared access adds an order of complexi- 
ty to the scheduling process. Group sched- 
ulers coordinate events that involve 
people and resources throughout the 
entire enterprise, so the communica- 
tions requirements of group schedulers 
are similar to those of enterprise-wide 
mail systems. Group schedulers must 
share meeting-request messages and 
information about each individual's 
schedule without invading people's 
privacy. 


Enterprise-Wide Scheduling 

All the group schedulers we review 
here let you view your schedule by the 
day, week, and month. You can also 
maintain a personal to-do list, as well 
as send and receive messages. Most 
important, these packages let you ne- 
gotiate and coordinate meetings with 
your coworkers and clients. In addi- 
tion to tracking meeting attendees, 
these group schedulers reserve and 
track resources such as a meeting room 
and an overhead projector. 

We looked only at group schedulers 
that had Macintosh and Windows cli- 
ents available at the time of our evalu- 
ation. Some products, including Pow- 
erCore International's popular Network 
216 
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Scheduler, were preparing Macintosh cli- 
ents but were unable to ship us software in 
time for this review. We evaluated each 
of these packages for cross-platform and 
enterprise-wide support, ease of installation 
and use, feature set, and management 
functions. 

The group schedulers share some key 
features (see the text box "What to Look 
For in an Enterprise-Wide Group 


Scheduler” and the features table ШЕ 


on page 220), but these features 
are enabled by different mecha- | % 
nisms. There are two basic [MEE 
group-scheduler architectures. 
One type keeps all calendar in- | 
formation on the network server. | | 
Local systems access the calen- | Ж 
dar on the network, make addi- 
tions and changes, and then save 
the updated calendar back out to 
the server. With a true client/ | 
server architecture, such as Cal- M 
endar Manager's, the server co- | 
ordinates scheduling queries to | 


pts eo 
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File Edit 


the shared database and minimizes net- 
work traffic. The second type, a distrib- 
uted group scheduler, uses E-mail to pass 
scheduling information among individual 
calendars. In some cases, a group scheduler 
will use E-mail messaging for sending 
meeting requests and updating user lists 
while also sharing user calendars across 
the network. 
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Lotus Organizer 

You can install Lotus Organizer either as 
a stand-alone personal scheduler or on a 
network as a group-scheduling package. 
In a stand-alone configuration, your sched- 
ule is maintained on your local hard drive. 
The group-scheduling installation puts a 
schedule for each registered user into a di- 
rectory on a shared server. When you ac- 
cess your calendar across the network, you 
have to schlep the data across the network. 
Lotus Organizer is not a client/server ap- 
plication, but rather relies on this shared 
file access for communication between 


users. 
Well, sort of. When you invite some- 
one to a meeting, your copy of Organizer 
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accesses the invitee’s calendar to see if he 
or she is available. If so, it takes the meet- 
ing information and sends it via cc:Mail 
to the invitee (cc:Mail is required to in- 
stall Organizer as a group scheduler). It’s 
a curious blend of an E-mail-enabled ap- 
plication and shared file access. 

Why cc:Mail? In Organizer, cc:Mail is 
the transport layer that takes care of noti- 
fying users across large networks (or mul- 
tiple networks). While you can't precheck 
the schedule for people on another file 
server, you can include them in your meet- 
ings and get notification from them of any 
meetings you've been invited to. 

To facilitate the propagation of multiple 
messages (when scheduling a large meet- 
ing), Organizer uses an agent to 
handle the message traffic. Per- 
haps the easiest way to explain 
the agent is through an example. 

Say you want to schedule a 
meeting with John (who also has 
a cc: Mail mailbox and schedule 
on your server) and Marsha 
(whose mailbox and schedule re- 
side on another server in anoth- 
er office). When you bring up 
your schedule and create a new 
meeting, both John and Marsha 
appear in your directory. Marsha 
is flagged as a remote cc: Mail 
user. Your schedule shows no 
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conflict with John’s, and it is unable to 
check Marsha’s, so you schedule the meet- 
ing. Organizer marks your schedule and 
then generates messages for John and 
Marsha. 

The Organizer agent runs on a dedicat- 
ed PC or as a scheduled task on a cc:Mail 
router and picks up the messages. It then 
generates a local message to John and a 
remote message to Marsha. The cc: Mail 
router picks up Marsha's message and 
sends it out to Marsha's network. 

John reads his mail and finds out that 
you've called a meeting. He launches the 
file enclosure, which brings up Organizer 
and asks him to accept or decline the meet- 
ing. When he accepts your meeting, a mes- 
sage shoots back through the agent and 
alerts you. Marsha's message is handled 
similarly, except that it has to go through 
agents and routers on both servers. De- 
pending on how the agents and routers are 
set up, it could take minutes or hours for a 
message to make it all the way through 
the notification process. 

Of the two client platforms, the Win- 
dows client takes better advantage of the 
address book/organizer metaphor and drag- 
and-drop operation. The main window 
shows an open notebook with sections for 
a calendar, a to-do list, an address book, a 
notepad, and a planner. 

If you haven't seen Organizer in any 
previous version, you're missing 
out on one of its best features— 
links. When planning a meeting, 
you can link the meeting to the 
address-book entries for any non- 
company folks who will be in at- 
tendance and further link the 
meeting to a notepad entry that 
has a meeting outline. The links 
Î feature is extremely convenient 
24 and makes Organizer worth look- 
ing at as a PIM (personal infor- 
mation manager). 

Thanks to a connectivity solu- 
tion from IntelliLink (1 Tam 
Blvd., Nashua, NH 03062, (603) 
888-0666), Organizer can share 
its data with a host of popular 
{| PDAs (personal digital assis- 
{ tants). IntelliLink also works with 
Î Schedule+ апа CaLANdar. 

Enterprises running a mail sys- 
tem other than cc: Mail wouldn't 
want to install cc: Mail just to en- 
able Organizer for group sched- 
uling. But if you're already us- 
| ing cc: Mail, Organizer has an 
© excellent user interface and ап 


impressive feature set. 
continued 
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п Macintosh* and Windows support on the 
same network or via modem without costly 
file servers 


о Easily accommodate upwards of 20 
simultaneous modem connections and more 
than a hundred network sessions per server 


5 Connectivity via network or modem to other 
FirstClass servers or other mail systems 


H Remote or local administration with 
the same client all others use 


HM es with multiple fonts, styles 
and colors & unlimited attachments 


Simultaneous multiple file transfers 
п Background searching 


я Gateways to the Internet with full 
Usenet newsgroup replication 


H Fax gateway for individual or 
broadcast faxing and more! 
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INQUIRIES WELCOME! 


SoftArc Inc. 


Global-Area Communications 
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Microsoft Schedule+ 

Schedule+ requires Microsoft Mail (or 
Hewlett-Packard OpenMail). If you have 
already installed Microsoft Mail in your 
enterprise, it’s a snap to add this package 
to your servers, but Schedule+ does not 
come bundled with the E-mail system. 

Schedule+ shares a number of services 
with Microsoft Mail: address books and 
the underlying name service; authoriza- 
tion services (including a single sign-in 
interface); a message-store database; and 
message sending, receiving, and retrieval. 
These services are available through API 
calls to common DLLs, Programmers can 
develop customized applications by access- 
ing Schedule+ calendars. Not only do these 
shared services make Schedule+ easier to 
use for those familiar with Mail, but shared 
functions also reduce storage requirements 
and ease administration chores. 

Schedule+ exchanges meeting requests 
among its clients. When you receive a re- 
quest, you can accept or decline the invi- 
tation. After accepting a meeting request, 
you then update your personal calendar 
manually; Schedule+ does not automati- 
cally log the meeting into your calendar. 
Microsoft claims that manual updates give 
users more control over their personal cal- 
endars, but it would be more flexible if 
you were at least given the option to enable 
automatic calendar updates. 

Schedule+ supports a wide range of per- 
missions. You can grant other users the 
right to view or even modify your calendar. 
You can refuse access to your calendar 
and only allow meeting requests to be sent 
to you. Or, if a coworker attempts to set up 
a meeting time, you can issue free/busy 
packets to let him or her know if you are 
available at the scheduled time. 

You can also give other users permis- 
sion to read your calendar, create new ap- 
pointments, or modify existing appoint- 
ments. The assistant privilege lets you 
establish proxies. For instance, everyone in 
a department might grant assistant rights to 
a central coordinator. The coordinator 
could then open up multiple users’ calen- 
dars in separate windows, add and modify 
schedules, and issue meeting requests 
around the department. 

Schedule+ can pass meeting requests 
or free/busy packets across multiple Mail 
post offices, providing a WAN (wide-area 
network) solution for enterprise schedul- 
ing. You can reach over the WAN and find 
out whether any corporate coworker or 
client is available for a scheduled time. 
You can also establish a direct connection 
between post offices so that you can di- 


rectly access other users’ schedules across 
the enterprise. 

This same structure effectively supports 
remote users, too. You can dial in and sim- 
ply receive any meeting requests issued 
to you, or you can log in to the network 
and reconcile the schedule you’ve been 
keeping on the road with any additions or 
updates made to your home schedule. 

This architecture works well on a single 
platform. Windows clients can share the 
calendars of other Windows clients and 
pass free/busy packets around, and Mac 
clients can do the same. The problem 
comes when you try to mix the two envi- 
ronments. Schedule+ supports only the 
passing of simple meeting requests across 
platforms. You can’t share calendars across 
platforms, so your departmental coordi- 
nator would not be able to access the cal- 


What to Look For in an 
Enterprise-Wide Group Scheduler 


Dial-in users. This feature lets you dial into 
the group scheduler to update and receive 
calendar data. 


E-mail support. If you already have E-mail in 
place, look for a group scheduler that supports 
your flavor of mail or go with a scheduler with 
built-in messaging. You probably don’t want to 
install a second full-fledged mail system to 
enable group scheduling. 


Find free time. Automaticalty finds a time 
when all attendees and resources are 
available for a meeting. 


Wide-aron connections. Allows multiple 
calendar databases to share scheduling 
information across servers. You'll need this 
capability to enable enterprise-wide scheduling 
across a WAN (wide-area network). 


Notify nonusers. Sends mail to notify 
meeting attendees who are not licensed to use 
the Scheduling application. Some schedules 
can even notify nonusers via fax. 


Off-line users. Allows you to schedule 
appointments even when you are not attached 
to а network. Synchronization capabilities 
ensure that all your appointmants are 
reconciled to a single calendar when you log 
back on to the network. 


Platform support. Make sure the group 
scheduler operates on all the platforms used 
in your organization. In a large mixed 
environment, a consistent interface across 
platforms can make user training and support 
much easier. 


Proxy. Grants another person access to your 
calendar. You need this capability if you have a 
central coordinator of an assistant who tracks 
your appointments. 


endars of both Windows and Mac users 
from a single workstation. In fact, you 
can't even pass free/busy packets across 
platforms, so Mac clients can't search Win- 
dows clients for open meeting times, and 
vice versa. 

Schedule- is easy to learn and use, but 
there are considerable differences in the 
user interface across platforms. The Mac 
client software appears to be several revi- 
sions behind the Windows version, and it 
lacks some of the functionality, as does 
the MS-DOS version. (The DOS client is 
supplied by PowerCore International.) For 
instance, a to-do list is included only on 
the Windows client. 

The scheduler itself lacks some niceties. 
Scheduled meetings must begin and end 
on 15-minute intervals (i.e., 1:00, 1:15, 
1:30, and so on), and the allocation bar 
does not inform you of the meeting sched- 
uled unless you double-click on it. For in- 
stallations already using Mail, Schedule+ 
is a simple upgrade and offers an enter- 
prise-wide solution—if you can accept the 
cross-platform limitations. 


Microsystems Software CaLANdar 
Rich with features, the CaLANdar Enter- 
prise Scheduling system is designed for 
the eclectic user of electronic communi- 
cations. Besides the standard tools for 
group scheduling, CaLANdar maintains a 
fairly extensive database file (Calodex) 
on each person that has a CaLANdar ac- 
count and an automatic phone dialer. (It 
is not clear how to set up the dialer, how- 
ever.) There is a network chat utility for 
communicating with another user, as well 
as a handy In/Out status indicator. CaLAN- 
dar can import and export to other file 
types and communicate with the appoint- 
ment manager on the Sharp Wizard. 
CaLANdar's strongest suit is the ease 
with which it lets you view and report the 
combined schedules of a group. CaLAN- 
dar works well for a person who must 
manage the combined schedules of a de- 
partment or workgroup. À single person 
can (with permission) access other peo- 
ple's schedules, one at a time. Unfortu- 
nately, the group detail report can only be 
printed; it is not one of the screen displays. 
Installing CaLANdar is somewhat dif- 
ficult; however, the program will support 
a complex organization. It can communi- 
cate with other CaLANdar servers via an 
external E-mail system. The E-mail gate- 
ways include cc: Mail, Microsoft Mail, 
Vines Intelligent Messaging, Da Vinci 
eMail, BeyondMail, WordPerfect Office, 
and any MHS-based E-mail system. 
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Dear Angus, 
I'm a little Notebook 
with a big problem. My 
Master has, you know, 
needs and desires. Не 
gets a weird look on his 
face when he says "RAM" 
and he wants me to try 
all sorts of strange 
software.I'm pretty in- 
experienced so I don't 
think I come up to his 
expectations. Should I 
submit? 

Not Sure I’m Ready. 


Dear Not Sure: 

Don't put out anything you're 
uncomfortable with; you're too 
important to be loaded with 
just any run-of-the-mill pro- 
grams. Remember, it's not 
what drives the diskettes, it's 
what the diskettes drive! So 
keep reading my column; 
during 1994, I’m going to 
announce a host of exciting new 
ANGOSS Software products 
and upgrades that will really 
turn you on. Before long, you'll 
be going all the way and loving 
it. And your Master will 
respect you in the morning! 


ANGAS 


Dear Angus, 

What the "bleep's" going 
on? My mouse cursor is 
out of control! What the 
“bleep” should I do? 


Miffed. 


Dear Miffed: 

Write to Miss Manners. I swear 
| don't know what to do when a 
mouse curses... some of them 
were brought up on the wrong 
side of the tracks. My advice: 


ASK ANGUS from ANGOSS 


The World’s First 
Computer Advice Column 


| SUBMIT?” 


if all else fails, send your mouse 
to Seattle! 

ANGUS 
Dear Angus, 
I'm an Informix database 
in a large corporation. 
I've fallen in love with 
a beautiful Oracle data- 
base. Since I’m aging 
rapidly, I dream of 
uniting with her and 
starting a family soon. 
Can you help? 


Lovestruck. 


Dear Lovestruck: 
І don’t usually play the 
middleman, but І can help 
accelerate your union. Up until 
now, a real marriage between 
Oracle and Informix would not 
have been possible. However, 
with ANGOSS MVP - the dra- 
matic cross-database, cross- 
platform, client/server middle- 
ware and development tools 
product line that actually 
increases performance and 
productivity - you can become 
completely interoperable! 
ANGOSS MVP “middleware” 
links relational databases and ap- 
plications together, creating hap- 
py unions where the databases 
are: 
А Oracle 4 Informix A Sybase 

Ingres ARdb A DB2/6000 
A Allbase АПАВА5 & SQL-DB 

! ODBC-compliant DBMS 
A Turbolmage 
Prompt your Human to put 
ANGOSS MVP on your team 
today. Since your performance 
is likely to increase up to 10 
times, it will be the greatest 
love story ever told. 
ANGUS 


Got a computer perplexed with a processing problem? Command him or her to write “ASK ANGUS”. 
c/o ANGOSS Software Internationa) Limited, 430 King Street West, Seite 201, Torontu, Canada, MV 145. 


T (415) 599-1122 
ANGOSS 1i: 


Circle 161 on Inquiry Card. 


F (410) 593-1077. 


Available on DOS/LAN and numerous UNIX platforms. 


ANGOSS 
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The Shape 
of Things 


to Come 
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The Macintosh and Windows user in- 
terfaces are very similar. CaLANdar has a 
unique time-bar display for navigating 
your daily schedule, and a clever link be- 
tween the windows of different displays. 
There is even a fair amount of consistency 
in the MS-DOS interface, despite its heav- 
ily layered, multilevel menu approach. 
(Unfortunately, the MS-DOS version re- 
quires a huge amount of memory and will 
not load if you have a rich set of TSR pro- 
grams and device drivers on your system.) 
Each user interface has context-sensitive 
help. 

CaLANdar requires a PC-network serv- 
er. Mac clients must mount the server 
through the Chooser. This makes for slow 
database access on the Macs. 


On Technology Meeting Maker XP 

Meeting Maker XP was the easiest pro- 
gram to install. The server can reside on ei- 
ther a Mac or a PC, but Meeting Maker 
does not have server-to-server communi- 
cations or interfaces to external mail sys- 
tems, as do CaLANdar and others. This 
system is more appropriate for departments 
or medium-size companies than for WAN- 
based enterprise scheduling. 

Meeting Maker can import and export 
user lists through intermediate text files. 
This can make installing new servers eas- 
ier. The message database is proprietary. It 
was fast and easy to maintain, even when 
we used a Mac SE as the server. 

The Mac server talked to PCs through 
an IPX network stack for the Mac, which 


Find free time | 


Wide-area connections 
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imporVexport formats ASCII, IntelliLink 
option for HP 95LX, 
HP 100LX, OmniBook 
300, Casio B.O.S.S., 
Tandy Z-550 Zoomer, 
Sharp Wizard 


ASCII, IntelliLink 


Tandy Z-550 Zoomer, 
Sharp Wizard 


comes with the product. Only the server 
required the IPX stack, so that it could talk 
with the client PCs. The other Macs were 
already using AppleTalk, so no additional 
protocols were needed on the Macintosh 
side. 

Meeting Maker lets you open a sepa- 
rate window (or iconized window) for any 
number of coworker schedules, as long as 
those people have given you permission 
to be a proxy for setting up meetings. As 
you attempt to include people in a meeting, 
you are warned of possible conflicts. You 
can also call a graph of the group schedule, 
which shows when other invited partici- 
pants have scheduled activities. These tools 
would help a central coordinator devise 
departmental schedules. Unfortunately, 
the graph does not give you more than a 
day's view, so it's only good for picking a 
time within a day, not for determining the 
best day to hold the meeting. 

Meeting Maker has the easiest find-free- 
time facility of any of the group sched- 
ulers. Click on a single button, and Meet- 
ing Maker suggests the first time and day 
that the invited members can get together 
without a conflict. Subsequent clicks gen- 
erate other suggestions. The other group 
schedulers do this as well, but none as in- 
tuitively as Meeting Maker. 

Meeting Maker retains the native look 
and feel of the Mac and Windows plat- 
forms. You can work off-line, so you don't 
have to maintain an active network con- 
nection to use your calendar. 

Meeting Maker lacks the complexities 


MICROSOFT MICROSYSTEMS SOFTWARE 
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ON TECHNOLOGY 
SCHEDULE+ MEETING MAKER XP 


necessary for distributed group schedul- 
ing, but of all the schedulers we reviewed, 
Meeting Maker is by far the easiest to learn 
and use. 


Russell Information Sciences 

Calendar Manager 

Of the reviewed products, Calendar Man- 
ager is the only one that strictly imple- 
ments the client/server model in the man- 
ner most people would expect. The server 
in Calendar Manager runs as a background 
task on a network file server. Depending 
on your environment, the server could be 
a NetWare 3.x server or a DEC VAX run- 
ning VMS and DECnet. For mixed envi- 
ronments, all the server options can also 
communicate via TCP/IP protocols. Al- 
though Meeting Maker’s use of a dedicat- 
ed workstation as a server would also clas- 
sify it as a client/server environment, that 
solution ties up a workstation. Calendar 
Manager uses leftover processing power 
on your file servers to manage the sched- 
uling database. 

The wide variety of servers supported by 
Calendar Manager suggests an equally rich 
selection of clients; we tested only the 
Windows and Mac client software, but 
Calendar Manager clients also гип over 
DOS and Teamlinks/Pathworks for VMS. 
Older computer installations that still have 
ASCII terminals attached to a minicom- 
puter can use the terminal client software 
($2200 to $30,000 for an unlimited license, 
depending on system CPU configuration). 
Our test server was a VAXstation running 


RUSSELL INFORMATION SCIENCES © WORDPERFECT 
CALENDAR MANAGER OFFICE 


+ for first server + $295 рет server 


А PE ; yum EP rri m Р 
жы: Жы jt 


ASCII, Casiolink, | 
HP-100LX, HP S5LX, 
Newton, Sharp 


' Price per seat for 10-user bundies and 1000-user bundles. Other volume discounts are available. Prices for large volumes are usually negotiable. 


* Smallest available quantity is 20 seats. 
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VMS and using DECnet to communicate 
with our Macintosh and PC/Windows 
clients. 

Calendar Manager’s interface is remark- 
ably similar across the Mac and Windows 
clients. In a large mixed environment, a 
consistent interface can make user training 
and support much easier. 

Calendar Manager’s client software dis- 
plays your calendar by day, week, month, 
year, or Quick View, a format with multi- 
ple calendars side by side. In most orga- 
nizations, busy executives will want to 
have an assistant check or update their 
calendar in their absence. For example, 
the VP of R&D in your company might 
choose to give her secretary full access to 
her schedule but keep her secretary from 
seeing the detailed agenda for some of the 
meetings. The office manager may need 
to be able to check the schedule without 
making changes. Calendar Manager's ac- 
cess modes make configuring these proxy 
levels a breeze. When you access some- 
one's schedule as a proxy, the window is 
clearly marked to avoid confusion. 

Resources (e.g., overhead projectors and 
conference rooms) are "invited" to a meet- 
ing in approximately the same way as 
users. One incredibly useful addition is 
the wild-card support in resource names. If 
your company has several conference 
rooms on each floor, you might designate 
them as #CONF_1A and #CONF_1B on the 
first floor and #CONF_2A, #CONF_28, and 
#CONF_2C on the second floor. When you 
schedule a meeting, you can designate 
#CONF_2B if you want that specific room, 
#CONF_2* if you'll take any room 
on the second floor, and ##CONF_* 
if you'll take any room on either 


its WAN to coordinate meetings with folks 
across multiple continents. Using high- 
speed T1 and similar links, the Calendar 
Manager servers can speak with each oth- 
er and come back with schedule confir- 
mations within seconds. 


WordPerfect Office 
WordPerfect Office's group-scheduling 
capability can easily be lost in the prod- 
uct's other facilities. It is, after all, pri- 
marily an E-mail system. But it does do 
cross-platform scheduling along with its 
cross-platform E-mail, and it supports Mac, 
Windows, and MS-DOS clients. Word- 
Perfect Office can import the full naming 
conventions of the NetWare name bindery. 

The WordPerfect Office server software 
(i.e., post office) must reside on a PC-LAN 
server, and so, as with CaLANdar, its data- 
base must be mounted on Macs through 
the AppleShare Chooser. Not only is the 
performance with this extra networking 
load slow on the Mac, it is also slow on a 
50-MHz 486 running Windows with 8 MB 
of RAM. It requires a huge amount of disk 
space on the server—nearly 50 MB. 

WordPerfect Office is entirely E-mail- 
based: Every communication within Word- 
Perfect Office is a mail message that is 
sent from one user to another or to a group 
of users. For instance, when you want to 
schedule a meeting with a coworker, you 
send an E-mail message to the coworker, 
who then responds with an E-mail mes- 
sage back to you. 

WordPerfect Office provides a form to 
search for available meeting times. After 


Ee i Companies 


filling out the form, you are presented with 
a chart of the scheduled times for the pro- 
posed attendees. You can also designate 
a proxy to maintain your schedule. 

Unfortunately, the user interface is far 
from intuitive unless you just want to use 
the scheduler as a simple adjunct to Word- 
Perfect Office E-mail. And, as with Sched- 
ule+, the schedule and event granularity 
is limited to 15-minute intervals. 

The WordPerfect Office scheduler has 
an impressive collection of formats in 
which to view your schedules. A group of 
WordPerfect Office servers can share di- 
rectories, so changes to the user informa- 
tion on one server can be automatically 
distributed to other servers across the en- 
terprise. Server gateways can hook into 
other mail formats, letting you send meet- 
ing notifications via fax, MHS, X.400, and 
SMTP (Internet). It is an attractive option 
if you are establishing an enterprise-wide 
E-mail solution and consider group sched- 
uling a secondary concern. But dedicated 
group schedulers are less complex to set up 
and use. 


A Schedule to Keep 
Microsoft Schedule+, WordPerfect Office, 
and Lotus Organizer each run on the ven- 
dor's own established E-mail system. If 
you already have the underlying E-mail 
transport installed across the enterprise, 
the associated schedulers are an appropri- 
ate choice. Lotus Organizer has one of 
the best interfaces around, and Schedule+ 
includes strong support for WAN connec- 
tions and dial-in users. Both products lack 
cross-platform consistency. 

For large enterprises with 
WAN connections, Calendar 
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You can read a lot - 
into your career 1 


Everything: you need to know to 


DANIEL P. DERN 


This bestselling guide is revised 

take full advantage of Internet's to address today's job market 
gold mine of information. and advancing technology. 

Paperback $27.95 0-07-016511-4 


Paperback $29.95 0-07-051618-1 


McGraw-Hill computer books are available at: 


ALABAMA 
AUBURN UNIV, BOOKSTORE 
Auburn 


205-B44-1365 

FAX 205-844-1697 

MADISON BOOKS AND COMPUTERS 
Madison 


CALIFORNIA 


7600 
Қа STUDENT'S STORE 


310- 
FAX 310-206-4041 
CAPITOLA BOOK CAFE 


-4415 
CHAUCER'S BOOKSTORE 
Santa Barbara 
805-563-0010 
CODY'S BOOKS 


COMPUTER LITERACY BOOKSHOPS 


408- 
Faal liita BOOKSHOP 
805-543-7951 

FAX B05-543-8489 

EL CORRAL BOOKSTORE 
San Luis 

605-766-110 

FAX 805-756-5351 

IRVINE SCI-TECH BOOKS 
irvine 


714-733-1002 
KEPLER'S BOOKS & MAGAZINES 
Menlo Park 


415-324-4321 
LOU'S BOOKS 


teres TECHNICAL BOOKS 


| PC BOOK NOOK 
Burbank 


B18-587-0016 
FAX 818-567-1039 
SAM DIEGO TECHNICAL BOOKS 


ae 


STACEY'S BOOKSTORE 


7521 
FAX 408-253-5861 
STACEY'S BOOKSTORE 


415-421-4687 
FAX 415-777-5017 
STANFORD BOOKSTORE 
Palo Allo 

415-327-3680 

STAMFORD BOOKSTORE 
415-229-1217 

TECHNICAL BOOK COMPANY 


31 1 
FAX 310-470-9810 
чыз BOOKS 


eset 
TOWER 800К5 


916-444-6688 
TOWER BOOKS 
Sacrameno 


916-481-6600 
UCD BOOKSTORE 
Davis 
918-752-2944 
COLORADO 


AURARIA BOOK CENTER. 
Denver 


303-556-3230 
FAX 303-556-2736 
BIBLIO ТЕК 
Boulder 
303-443-7037 
BIBLIO ТЕК 
беген 
303-534-3460 
THE CHINOOK BOOKSHOP 
Colorado 
719-635-1195 
FAX 719-635-0792 


MEDIA PLAY 
Colorado 
719-573-1 


McKINZEY-WHITE BOOKSELLERS 
719-590-1 
FAX 719-531-7631 
SOFTPRO BOOKS 
740-1751 
FAX 303-740-8152 
THE TATTERED COVER 
Denver 


303-322-177 . 
FAX 303-399-2279 | 


UNITED TECHBOOK COMPANY 


303-651-3184 
FAX 303-651-3405 


UNIVERSITY BOOK CENTER 
UNIVERSITY OF COLORADO 


FLORIDA 
DOWNTOWN BOOKCENTER 
Малі 


305-377-3039 

KINGSLEY'S SOOK EMPORIUM 
Sarasota | қ 
B13-388-5045 

LIBERTIES 

407-368-1300 

MEDIA лг! 

904-254-7824 - 

MEDIA PLAY 

Gainesville 

904-331-1429 

PAPERBACK BOOKSMITH | 
Sarasota - 

813-922-5000 

UNIV. BOOK AND SUPPLY STORE 
Gaineswitie - 

904-377-1788 

UNIV, DF FLORIDA BOOKSTORE 
Gainesville - 


904-392-0194 


UNIV. OF MIAMI BOOKSTORE 
Miami 

305-284-3344 4 

UNIV. OF SOUTH FL. BOOKSTORE 
Tampa 

813-974-2631 


GEORGIA 


Айма 
404-221-1669 


FAX 404-221-1119 


GEORGIA TECH UNIV, BOOKSTORE 
Atlanta 


404-894-3818 
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404-471-2609 
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Marietta 
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HAWAI 00-2 
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Waipahu 
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ILLINOIS 
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Deerfield | 
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FAX 706-574-2409 
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ANOERSON NEWSCENTER 


317-542-9333 


BORDERS BOOKSHOP 
317-849-8660 

FAX 317-841-7234 
CHAPTER'S BOOKSHOP 


317-872-2665 - 
COMMUNITY NEWSCENTER 
Franklin 

317-738-2011 

COMMUNITY NEWSCENTER 
lebanon 

317-482-6050 


MORGENSTERN BOOKSELLERS, IMC. 


§00-737-READ 

FAX 812-331-2774 

READERS WORLD 

Muncie 

317-282-7161 

KANSAS 

BORDERS BOOKSHOP 
Overland Park 
913-642-3642 

FAX 913-542-3877 

WICHITA STATE UNIV. BOOKSTORE 
Wichita 

316-689-3490 

KENTUCKY 

JOSEPH-BETH BOOKSELLERS 
606-271-5330 

KENNEDY BOOKSTORE 


MARYLAND 
BORDERS BOOKSHOP 
North 


301-816-1067 
MARYLAND BOOK EXCHANOE 
College Park 

301-827-2510 

FAX 301-200-7118 — 

UNIV. BOOK CENTER 


MASSACHUSETTS 
BORDERS BOOKSHOP 


FAX 508-875-3205 

BOSTON UNIV. BOOKSTORE 
Boston 

617-267-8404 

FAX 800-553-5531 

HARVARD COOPERATIVE SOCIETY 


OPEN BOOK 
ы 


QUANTUM BOOKS - 
617-494-5042 _ m “3 
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Soe ae 
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Worcester 
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Boston 
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WORDSWORTH AT HARVARD SQUARE 
Сатр 

617-354-5201 TA. 
MICHIGAN 

BORDERS BOOKSHOP 


81054-1515 
FAX 810-644-6484 


BORDERS BOOKSHOP 
Novi 


B10-37-0780 
FAX 810-347-8956 


COMMUNITY NEWSCENTER 
517-321-8797 
COMMUNITY NEWSCENTER 
517-351-7562 
JAY'S COMMUNITY NEWSCENTER 
517-789-7728 
MARWIL BOOKSTORE 
Detroit | 
READ-MOR BOOKSTORE 
616-843-2537 
READ-MOR BOOKSTORE 
616-723-3351 
READ-MOR BOOKSTORE 
чат 
616-551-6817 | 
ULRICH'S BOOKSTORE 

Ann Arbor 
315-562-3201 
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Plug-and-Go File Server 


A dedicated NFS server with appliance-like ease of uso, the FAServer 
provides affordable performance and data reliability 


BRUCE DAWSON 


rue to its name, Network Appli- 

Қ ance Corp. (МАС) makes a file 

server that you basically just plug 

in and use. Attach a few cables, answer a 

few installation prompts, and the FAServ- 

er 400 is up and running, providing up to 

27.3 GB of fast, reliable Level 4 RAID 
storage. 

The FAServer is a dedicated file server 
for LANs with clients supporting NFS 
(Network File System) protocol—typi- 
cally Unix sites running TCP/IP as an 
Ethernet protocol. However, the FAServ- 
er isn’t just for Unix environments; many 
multiprotocol networks support TCP/IP, 
often with NFS support for clients other 
than Unix machines. 

As an NFS server appliance, NAC’s 
FAServer can specialize in file serving and 
provide better performance, reliability, and 
economy than the general-purpose Unix 
workstations typically used as NFS servers. 
With its proprietary file system, tuned to 
function with both the NFS protocol and 
RAID 4, the FAServer provides both ex- 
ceptional performance and such niceties 
as automatic on-disk incremental back- 
ups, hot swapping, and incremental ca- 
pacity growth. Using a dedicated file serv- 
er also simplifies administrative tasks, such 
as backups and account administration, 
and relieves workstations of the burden of 
serving files. 

Starting at $16,995 for a unit with two 
mirrored 1-GB hard drives and 16 MB of 
RAM, the FAServer 400 is actually part 
of a small product line. At the upper end is 
the rack-mounted FAServer 1400, which 
supports redundant power supplies and 
goes for $20,995 with two 1-ОВ drives. 


What's NFS? 

NFS is a network-file-server protocol de- 
veloped by Sun Microsystems. It layers 
on top of IP, which runs over a wide vari- 
ety of media (most typically Ethernet, but 
serial lines, FDDI [Fiber Distributed Data 
Interface], and wireless LANs are not un- 
common). 


NFS is a stateless file-sharing protocol, . 


which means that the file server can re- 
boot and its clients won’t notice, except 


for the delay during 
the reboot. Hence, it 
is an ideal protocol to 
run over large net- 
works that have long 
latency delays or that 
cover a wide geo- 
graphical area, such 
as the Internet. 
While NFS is a 
de facto standard in 
the Unix world and 
many Unix systems 
support it, NFS has 
not caught on in the 
PC marketplace. One 
reason for this is that 
it requires additional 
protocols to manage 
the technical details 
of such server appli- 
cation necessities as ғ - 
file and record lock- [= 
ing and file system | 
mounting and un- 
mounting. These ca- 8 
pabilities were de- 
signed to run as processes separate from 
NFS, and that's something DOS doesn't 
handle as gracefully as Unix does. 
However, a number of companies have 
warmed to the capabilities of Unix, espe- 
cially for large applications, and have in- 
vested in Unix systems. Companies that 
want to share data among all their com- 
puters—which often include PCs, Macin- 
toshes, and Unix and other systems—can 
choose from a good selection of TCP/IP 
software that often includes NFS support 
as an option. 


Not Unix 

If you have the idea that the FAServer 
runs Unix and that you can therefore do 
things like add additional commands, get 
ready for a surprise. It's not Unix, or even 
close to it. The FASware operating sys- 
tem is an embedded system with precious 
few Unix-like commands—only the bare 
necessities for administering the system. 
If it used Unix or a Unix derivative, the 
FAServer wouldn’t be able to provide the 
performance that it does because of over- 
head. 


Inside the FAServer 4005 
up to seven 1- or 2-68 
SCSI-2 hard drives. Because 


Not only does the operating system lack 
many Unix commands (those it does have 
are similar to their Unix counterparts), the 
file system is radically different. NAC 
named it Write Anywhere File Layout 
(WAFL for short), because any part of the 
file system, including the file management 
information, can be written anywhere on a 
disk. Partly as a result, the FAServer gets 
around the performance bottleneck that 
RAID-4 designs typically create because 
they must update a dedicated parity drive 
with every write operation. 

RAID offers the advantages of data pro- 
tection through redundancy (the parity 
drive), a large data space through ganged 
drives, and high performance through par- 
allel access to multiple drives (known as 
striping). The technology used to imple- 
ment the various RAID levels becomes 
more sophisticated as the level number in- 
creases. 

RAID 5 is currently the most sophisti- 
cated because it stores parity information 
on all the drives, making the parity up- 
dates less of a bottleneck. It also has the 
disadvantage of requiring that you add 
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FAServer WAFL File System 
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The FAServer makes the most of Its RAID-4 drive system by collecting and organizing write operations for periodic 
disk updates. NAC's WAFL adds to this efficiency; all updated data blocks, as well as changes to directory and 
allocation information, are written in roughly the same stripe across the drive array. Files are located using arrays 
of pointers called -nodes. The root i-node, the only block with a fixed location, describes the file system and points 
to the I-node file, which In turn points to file blocks, including the block map file that tracks disk allocation and the 
i-node map file that tracks free i-nodes. One or more layers of indirect pointers are used for larger files (as shown). 
A snapshot із simply a copy of the root -node taken at a particular time. Because old data and directory 
information aren't overwritten immediately, a snapshot can recover old versions of files. 


disks in increments of whole arrays (in- 
stead of single disks). 

NAC chose to use RAID 4, which has 
most of the features of RAID 5 but lets 
you augment the array incrementally with 
single disks. (The FAServer operating sys- 
tem supports this.) In addition, NAC’s 
WAFL file system overcomes the perfor- 
mance disadvantage of a dedicated parity 
drive. 

With its WAFL system, the FAServer 
doesn't overwrite an existing file to up- 
date it; it writes the update to a new area 
and then changes internal pointers to the 
file. Such updates include any directory 
and block allocation data that changes, 
too. The FAServer holds incoming write 
data and NFS requests in its battery-backed 
2-MB cache (upgradable to 4 MB) so that 
it can organize all new writes and updates 
into an efficient, all-in-one write opera- 
tion that occurs in a narrow band across 
all drives, including parity updates. 

WAFL writing episodes occur every 10 
seconds or so and are managed so that a 
dirty server shutdown, such as from loss of 
power, won't corrupt any data—even that 
in the battery-backed cache RAM. 


Backup Reliability 

The WAFL file system has reliability ben- 
efits as well. Because old data isn't over- 
written immediately, it still exists on the 
drives. And just as the FAServer main- 
tains the file data, it also maintains the 
pointers to that data, so all the data on the 
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drive as it existed at a particular time is 
recoverable. NAC calls this concept snap- 
shots. 

Essentially, a snapshot is a read-only 
version of the entire file system at a par- 
ticular point in time. The FAServer main- 
tains up to eight snapshots of the file sys- 
tem that users can access to recover files as 
long as two weeks after deletion. 

A frequent problem with making back- 
ups of a running system is that some data 
will change while a backup is under way. 
This problem isn't specific to file servers, 
but is common to all multiprocessing sys- 
tems. Usually, you should first bring such 
a system to stand-alone mode so that there 
is no activity other than the backup. 

Because of the FAServer's WAFL file 
system and snapshots, however, you don't 
have to bring the server down for back- 
ups. When it comes time to back up the 
server, all you have to do is back up the 
snapshot files, and file system consistency 
will be preserved. This one feature could 
easily justify the procurement of a FAServ- 
er to organizations that want highly avail- 
able systems. 

Of course, this snapshot method is a bit 
more complex than the traditional file- 
writing method, so NAC has provided sev- 
eral commands to help in snapshot man- 
agement. The Administration Guide has 
also done a good job describing the basic 
principles behind the snapshot method. 
The snapshot management commands al- 
low the administrator to reserve space for 


snapshots, create and delete them, rename 
them, schedule them, and list them. Snap- 
shots are client accessible (as read-only 
subdirectories of the mount-point directo- 
ry), and the administrator can choose to 
disable snapshots entirely or schedule them 
as often or as seldom as desired. 


Room to Grow 

The FAServer 400 has a 50-MHz 486 
CPU, an Ethernet board (with thick and 
twisted-pair Ethernet connections), a small 
VGA monitor and graphics card, and a 
3%-іпсһ floppy drive for loading software. 
I tested the $16,995 base unit with 16 MB 
of RAM (expandable to 128 MB) and two 
1.08-GB Fujitsu hard drives. Since RAID- 
4 uses one disk for parity, that leaves 1.08 
GB of actual storage. 

It’s a rather large, wide black tower on 
casters, with room for up to seven hard 
drives. An additional chassis ($2995) can 
hold seven more. Drive capacity can be 
either 1.08 or 2.1 GB; maximum capacity 
is 27.3 GB, which appears as a single vol- 
ume. The unit has four fans, which in old- 
er units can be quite noisy. The FAServer 
I tested had older fans and produced a 
sound reminiscent of a space heater. | 
moved it to the computer room because 
of all the noise. 

For an appliance, the FAServer has a 
surprising number of expansion options. 
In its EISA expansion slots it can take up 
to four network adapters, including one or 
two FDDI adapters and up to two SCSI-2 
controllers. 

After I completed the review of the 400, 
NAC started replacing this model with its 
new 450 (for the same price). The 450 has 
a slightly larger case that can hold 14 
drives instead of seven. All else, including 
the electronics and software, remains the 
same as in the 400. 


Setup 

Setting up the FAServer was a snap. All I 
had to do was let it warm up (il arrived 
when the outside temperature was 10°F), 
plug it in, and cable it up. The only glitch 
was a VGA board that must have worked 
loose in shipping. Once I discovered how 
to get into the box and reseat the board, 
the system came up perfectly. 

During the installation process, I had to 
type in four essential pieces of informa- 
tion: the node name, its IP address and 
netmask, and the local time zone. [ also 
entered an administration host name; if 
this is not specified, any node on the net- 
work will have root access. 

After I provided this information, the 
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FAServer immediately came up on the net- 
work. I then went to the administration 
host and edited the FAServer’s /etc 
/hosts file to add the other systems on 
the network. Note that the FAServer soft- 
ware doesn’t yet support any of the net- 
work name protocols (NIS or BIND), so it 
relies on several files in its /etc directory 
for network information. 

After adding some of the systems on 
the network to the /etc/hosts and /etc 
/exports files and mounting the FAServ- 
er’s file system on the clients, I started 
copying files to and from the FAServer. 
It was surprising just how quickly the 
FAServer responded to some systems; it 
provides better response than a number of 
general-purpose computers with faster 
CPUs. And it was an even bigger surprise 
to see how slowly the FAServer appeared 
to respond to some slower systems that I 
tested. 


Testing 
Used with а DECstation 3100 running Ul- 
trix 4.1, the FAServer ran like a breeze. 
Copying a 4,058,924-byte file from the 
DECstation 3100 to the FAServer took 
] minute, 19 seconds, and copying the file 
in the other direction took 21 seconds. It 
took 27 seconds to create a 10-MB file on 
the FAServer from the DECstation 3100 
(no local disk I/O); this is in contrast to 
the 24 seconds it took to create the file on 
a local disk. 

The above numbers were gathered on 
a relatively quiet network (i.e., there was 
no network file activity). I had also flushed 
Ultrix's I/O caches by 
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missing. Reducing the time-out to the I- 
second minimum means that the client 
waits only | second before noticing the 
missing packet. 

When I tested the FAServer with an HP 
9000 Series 7000 as client, performance 
was even faster than with the DECstation. 
It took only 15.31 seconds to create a 10- 
MB file on the FAServer from the HP. 
When performing the same tests on a no- 
name 33-MHz 386 running Interactive 
Unix 3.2.2, I saw substantially slower num- 
bers. It took more than 2 hours to copy a 
891,110-byte file from the Interactive Unix 
system to the FAServer, and I aborted the 
attempt to create a 10-MB file on the 
FAServer from the Interactive Unix system 
after about 2 hours. 

NAC explained that this slow perfor- 
mance was due to the time-outs and pack- 
et resends: The FAServer sent packets back 
a lot faster than the clients could process 
them. NFS typically uses the UDP (User 
Data Packet) data-layer protocol to per- 
form data transfers; since UDP has mini- 
mal overhead, it is faster than other pro- 
tocols. However, UDP does little error 
checking, leaving reliability checking to 
the application—in this case, the NFS serv- 
er and clients. Although there are TCP 
implementations of NFS to ensure a reli- 
able link at the cost of added overhead, 
they are not in wide use, and NAC has not 
yet implemented them in the FAServer. 

I experienced similar problems with a 
Dell 320SLi running DOS 6.0 with Mi- 
crosoft Windows 3.1, FTP Software’s PC/ 
TCP with Interdrive 2.2, and Xircom’s 
Ethernet CreditCard 


doing a lot of other About the Product with version 2 of its 
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tM rrt 
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still trying" messages | 295 North Bernardo Ave. figurable than the In- 


while copying a file 
from the DECstation 
3100 to the FAServer. 
I never saw the mes- 
sages when copying in 
the other direction. Technical support at 
NAC explained that the FAServer can turn 
packets around a lot faster than some 
clients can see them, which results in time- 
outs. 

A time-out is the amount of time that 
elapses before the client tells the server 
that it missed a packet. If the time-out has 
been set to the default of 30 seconds, then 
the client effectively waits 30 seconds be- 
fore notifying the server that a packet is 
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teractive Unix soft- 
ware, and I was able 
to reduce the time- 
outs. Although I then 
saw better throughput 
on the Dell, it still did not match the 
throughput seen with the faster clients. 

NAC plans to replace the version 1.2 
software І reviewed with version 2.0 in 
late July. The new version will support 
DNS (Domain Name Service), a TCP/IP 
network name protocol. 


Administering the FAServer 
You can administer the FAServer directly 
through its console terminal, remotely 


through a telnet session (only one is per- 
mitted), or through SNMP (МІВ-П [Man- 
agement Information Base] is supported). 
You don’t have most of the commands 
that would be available on typical Unix 
systems, such as editors, directory listers, 
and the like. Nor do you have direct ac- 
cess to the file system itself. In fact, to add 
additional clients, you have to edit the 
/etc/hosts and /etc/exports files on 
the FAServer from an NFS client (typi- 
cally the administration client system spec- 
ified at installation). 

The FAServer telnet session and con- 
sole are linked together—a useful secur- 
ity feature. When the console password is 
typed on the FAServer console and a telnet 
session is active to the FAServer, com- 
mands and output on either appear on the 
other. Unfortunately, there are no provi- 
sions for hard-copy output; the FAServer 
has no serial or parallel ports. 

The FAServer also supports the SNMP 
MIB-II agent protocol and provides com- 
mands to query and update the MIB. These 
are not configured in by default, and if de- 
sired, you must hand-edit them into the 
start-up file at installation time. Of course, 
your site must have the appropriate net- 
work management software to take ad- 
vantage of this feature. 


Fast and Easy 

The FAServer gives excellent performance 
with fast clients, copying megabytes of 
files over an Ethernet connection in just a 
few seconds. However, its quick response 
time caused problems with slower clients, 
in some cases slowing file transfers to a 
snail’s pace. If you have slower NFS cli- 
ents on your network, Га recommend wait- 
ing for a release of FAServer software that 
can slow its response to match that of the 
client. 

Because of NAC’s WAFL file system 
and RAID-4 optimizations, the FAServ- 
er's performance will hold steady regard- 
less of the number of disks on the system. 
As important as performance to most peo- 
ple, however, will be the FAServer's ease 
of installation, administration, and expan- 
sion, together with the convenience and 
data reliability of its snapshot file system. 
A starting price of $16,995 doesn't hurt, 
either. B 


Bruce Dawson is a consultant working for Virgin 
Software, Ltd. (Manchester, NH). He has been de- 
veloping low-level Unix, VMS, and DOS applica- 
tions for the last 10 years. He can be reached on 
the Internet at jid Q virgin. mv.com or on BIX c/o 
“editors.” 
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Extended features tackle your 
toughest Data Analysis problems. 
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Use DELPHI's Internet mail gateway 
to exchange messages with over 20 
million people at universities, companies, 
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CompuServe and MCI Mail. Download 
programs and files using FTP or connect 
in real-time to other networks using 
Telnet. You can also meet people on 
the Internet. Internet Relay Chat lets 
you "talk" with people all over the world 
and Usenet News is the world's largest 
bulletin board with over 4500 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as "Gopher; 
"Hytelnet" and "WAIS." If you aren't 
familiar with these terms, don't worry; 
DELPHI has hundreds of expert online 
assistants and a large collection of help 
files, books, proerams, and other resources 
to help get you started. 

Over 600 local access numbers are 
available across the country. Explore 
DELPHI and the Internet today. You'll be 
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Dial-Up Networking 


Telebit’s NetBlazer PN1 remote router provides affordable WAN 
connections over both dial-up and leased lines 


BRUCE DAWSON 


The NetBlazer PN1's 

front panel provides 

; activity lights for both 

hen distance rules Ethernet traffic and 

out direct connec- modem traffic. A 3/- 

tion, remote routers inch floppy drive 

let you extend your LAN to distant онды Sor itm) 
н қ booting and ts опе of 
sites over phone lines. You can, for several means of 
example, tie smaller LANs at field configuration. The 
NetBiazer can also boot 


offices into a bigger corporate LAN, 

creating a WAN (wide-area net- 

work). Telebit’s NetBlazer line pro- 

vides on-demand remote routing as 
well as remote-node and modem- 
sharing functions over both dial-up 
phone lines and leased lines. 

The NetBlazer PN1 1 review here 
is an integrated V.32bis modem and 
Ethernet router with a serial port for 
connecting a second modem. Intro- 
duced earlier this year, Telebit's PN 
models are the low end of the Net- 
Blazer line. Like other NetBlazers, 
the $2699 PNI understands IP 
(Unix), IPX (Novell), and EtherTalk 
(Apple) network protocols. 

With a NetBlazer attached to your 
Ethemet LAN, remote users can dial in to 
the LAN, and your LAN can dial out to 
other router-equipped LANs or to on-line 
services. Two multiprotocol networks 
equipped with NetBlazers can act as one 
LAN, except for the slower transmission 
over phone lines and the delays of forming 
connections on demand. NetBlazers work 
with dedicated leased lines, too, both syn- 
chronous and asynchronous. 

There are several PN models. While the 
PNI has a built-in 14.4-Kbps modem and 
single serial port, the modemless PN2 
($2299) has two serial ports (configured 
as DB-25 DTE [data terminal equipment] 
ports, following the RS-423/RS-232 stan- 
dard). The PN4 ($2999) has four serial 
ports for remote communication. The PN2, 
РМІ, and PN4 Hub models ($2999 to 
$3699) each have WAN connections cor- 
responding to the non-Hub models, but 
they include a built-in eight-port lOBase-T 
hub instead of a single Ethernet connec- 
tion. You can cascade Hub models with 
hubs from other manufacturers. 

All PN models fit in the same stackable 
case, with a footprint slightly larger than a 
legal pad. If you need more than four 


off an IP network. 
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WAN connections at a site, the larger Net- 
Blazer ST and NetBlazer 40 routers pro- 
vide up to 18 and 26 serial ports, respec- 
tively, and up to three LAN connections. 


Serial Connections 

Although they support leased lines, Net- 
Blazers specialize in dial-up connections. 
The PNI's built-in modem is a 14.4-Kbps 
V.32bis unit with a potential throughput 
of up to 52.2 Kbps with V.42bis com- 
pression. If the single 14.4-Kbps modem 
doesn't offer sufficient throughput, you 
can connect a second modem to the Net- 
Blazer РМІ and gain a higher aggregate 
throughput. The PN1 will automatically 
load-balance IP traffic between the two 
lines. (AppleTalk and IPX are restricted 
to single-line connections.) 

Using faster Telebit modems on the 
PNI's serial port, you can see unidirec- 
tional throughput as high as 115 Kbps on 
asynchronous lines and 128 Kbps on syn- 
chronous lines. NetBlazer serial ports can 
support new 28.8-Kbps V.34 modems. 

The NetBlazer PN1 has three types of 
Ethernet media connection (10Base-T, 
thinnet, and thicknet), an RJ-11 phone jack, 
an Ethernet media selection switch, a DB- 


The NetBlazer PN1 
provides all three types 
of Ethernet connection 
(AUI for thick coaxial 
cable, BNC for thin 

| coaxial cable, and RI- 

| 45 for twisted-palr 
cable), a phone 
connection for its 
internal V.32bis 
modem, and a 25-pin 
serial port for 
attaching a second 
modem. 


25 DTE serial port, and a power-adapter 
jack. The front panel provides comforting 
sets of lights—one set for Ethernet traffic 
and another for modem traffic. The front 
panel also has a 3'4-inch floppy drive that 
provides for initial booting and configur- 
ation. Once configured, NetBlazers can 
boot off the network (with IP only). 


Setting Up the NetBlazer 

I was particularly interested in the Net- 
Blazer’s dynamic or on-demand routing 
capabilities. The router dials up a remote 
network only when someone runs an ap- 
plication that attempts to access resources 
on that network. The NetBlazer breaks the 
connection when activity through the rout- 
ing connection ceases, saving phone 
charges. (You configure the time-out.) 

1 also tested the NetBlazer’s remote- 
node dial-in and modem-pooling dial-out 
capabilities. A remote node is a single PC, 
equipped with a modem, that can dial in to 
a NetBlazer and become a node on a net- 
work. Pooling allows network users to 
share one or more high-speed modems to 
dial out to on-line or BBS services. IPX 
requires the Telebit’s optional ACS soft- 
ware to pool. continued 
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I installed a NetBlazer PN1 at the BYTE 
offices in Peterborough, New Hampshire, 
and configured it for all three of the net- 
work protocols that it supports: IP, IPX, 
and AppleTalk. I installed an identical Net- 
Blazer on my home LAN, which is solely 
an IP network. I configured both as PSTN 
(Public Switched Telephone Network) 
routers. Once connected, the two Class-C 
JP networks acted as one; I became an in- 
teractive user on B YTE's network, sharing 
files, printing files, and sending mail. 

Configuring the NetBlazer was rather 
easy—after I read the manual. Telebit pro- 
vides for several methods of configuring 
the NetBlazer: 


* a Microsoft Windows interface that 
configures the NetBlazer either 
through its serial port or over an IPX 
connection 


* a built-in, user-extensible command- 
line interface accessed either through 
the serial port or via telnet once the 
modem has been configured; you log 
in to the NetBlazer to use it 


* an MS-DOS file loaded from its floppy 
drive 


* via SNMP, either locally or remotely 


I used all methods except the SNMP in- 
terface and was most pleased with the 
Windows interface for initial configura- 
tion. The command-line interface was use- 
ful for fine-tuning and debugging, but the 
Windows interface appeared to support all 
the options that the command-line inter- 
face provided and supplied an extensive 
help facility, too. 

The floppy drive configuration method 
uses a DOS floppy disk (but does not con- 
tain a DOS boot block, so the NetBlazer 
doesn't run DOS or DOS programs). The 
configuration information is in ASCII text 
files, so you can edit the files on a DOS- 
based PC and the NetBlazer will then read 
them. Sites with a large number of Net- 
Blazers may find this method useful for 
issuing sitewide configuration changes. 

With IP and AppleTalk you can enable 
callback security. You can also employ a 
cryptographic method of authenticating 
identity if both ends are NetBlazers. With 
IPX, you only need a NetBlazer at one end 
to use the cryptographic method if the oth- 
er end is a remote PPP client. 


Although one of the NetBlazer's пісе: 


IP features is that it can support multiple 
remote networks as the same IP subnet- 
work, the two test networks already had 
different IP addresses. Therefore, in con- 
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figuring the two NetBlazers as routers at 
each end of the dial-up connection, I had to 
inform the target systems at both sites that 
the NetBlazers were serving as gateways 
between the two networks. (IP hosts have 
to broadcast routing information if they 
want to be known further than the local 
network.) 

I repeated the same sequence on the 
NetBlazer at the BYTE offices using num- 
bers appropriate for the network there, and 
we were theoretically connected. After fix- 
ing a configuration problem caused by the 
phone company's changing the dialing in- 
structions for my home phones, and re- 
placing a frayed Ethernet cable at BYTE, 
the connection was up and running. 


Theory Is Practice 

The gap between theory and practice was 
small when, using the rlogin command, 
I tried remotely logging in to a workstation 
at BYTE from one of my workstations at 
home. You can imagine my surprise when 
it worked. It took just under 30 seconds 
for my NetBlazer to determine that the 
rlogin packet had to be routed, dial the 
remote NetBlazer at BYTE, establish the 
connection, exchange routing information 
with the other NetBlazer, and route the 
packets to a workstation at BYTE. The 
seamless and turnkey nature of the whole 
operation was impressive. 

I roamed the network a bit at BYTE, 
NFS-mounted (Network File System) 
some BYTE disks on my system at home, 
and then logged out. Five minutes later, I 
tried getting a directory listing of one of the 
remote disks I had mounted. After anoth- 
er 30-second pause to connect, the direc- 
tory listing appeared on my monitor. Sub- 
sequent disk accesses were faster as the 
connection was maintained. 

Once the connection was made, it took 
30 seconds to copy a 38,000-byte text file 
from a remotely mounted NFS disk to a 
local disk. A file containing all Os took 
only 12 seconds due to the built-in mo- 
dem's V.42bis compression. 

That the NetBlazer automatically drops 
the phone line after it’s been idle for a con- 
figurable period can save oodles of money 
in long-distance phone charges with in- 
frequently used systems. As good as this 
sounds, however, the protocols used by 
programs like rlogin and ping are con- 
stantly sending packets to query the state of 
the other side. Using these applications 
prevents the NetBlazer from perceiving 
the line as idle; therefore, it won't drop 
the line until you stop these applications. 
(Under IPX, the NetBlazer software can 


spoof SAP packets so they won't keep a 
connection open unnecessarily.) 


Remote Access 

When someone dials in to the NetBlazer, it 
will, by default, prompt for a user name 
and password. When you first power up 
the NetBlazer, the only user is root, with 
no password. It is then up to you to assign 
a password to the root account to prevent 
random people from using that account to 
reconfigure the modem. Note that you can 
create other accounts that permit modem 
configuration. 

With any NOS (network operating sys- 
tem), many users are possible, and a Net- 
Blazer must know who they all are through 
its user database. The NetBlazer's firm- 
ware lets you load the user database from 
its command line, a floppy disk, a network 
host, or the DNS (Domain Name Service). 

The NetBlazer allows you to create user 
records for each potential user of the Net- 
Blazer. Each record specifies the user's 
log-in name, a password or cryptokey, the 
user's permissions (i.e., command restric- 
tions), and a command to execute upon 
log-in. You can also configure the Net- 
Blazer to read a remote Unix system's 
/etc/passwd file so that a particular sys- 
tem's users can log in to the NetBlazer. 
Note that users explicitly created on the 
NetBlazer will have parameters that over- 
ride any parameters read from the network. 

The NetBlazer's user database file is 
similar in format to Unix's user database, 
passwd, sharing the same filenames and 
internal line format. However, the Net- 
Blazer ignores several fields (e.g., the user 
and group number fields) and attaches spe- 
cial meaning to the comment (fifth) field of 
the passwd file. 

To test the NetBlazer's dial-in capabil- 
ities, I dialed in to it with a dumb terminal 
and remotely logged in to workstations at 
that site using the r1ogin command. Pri- 
or to doing this, I had to log in to the Net- 
Blazer as user root, create a user account 
for myself, and enable the account for tel- 
net access. Then, once logged onto the 
NetBlazer under my own account, I could 
issue an rlogin or telnet command to 
any of the systems on the Ethernet LAN. 

The NetBlazer presents itself to inter- 
active users as a Unix system with a log-in 
and password prompt, but it has only a 
limited set of Unix-like commands to 
choose from. I wasn’t able to issue an 
rlogin command to any of the worksta- 
tions at the remote site, because | had di- 
aled in to the modem line that the Net- 
Blazer would have used to dial out to the 
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its own button on Office 
toolbars. То add graphics 
to memos, presentations 
or spreadsheets, don't leave 
your program, just click 

on the Visio button and 
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Visio Express automatically places a 


start drawing. : ci a ай 
Ve ' isio button on your Word ала Ехсе 
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just like the ones in Office applications— there's no need to 
learn anything new. 

And drawing is a snap with Visio Express. It comes with six 
job-specific stencils and over 240 SmartShapes. To draw, А 
open a stencil, drag shapes into position, then move ff 
or resize them any way you like. Even with no - 
training, you ll create graphics like a pro. | 

Get Visio Express. It's never been easier ` 
to add great graphics to your Office documents. 
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remote site. However, if the two NetBlaz- 
ers had been equipped with second mo- 
dems, it should have worked. 


Modem Sharing 

A network user who wishes to dial out 
through a modem connected to the Net- 
Blazer must log in to the NetBlazer and 
issue a session dial command. Тһе Net- 
Blazer first ensures that the user has dial- 
out permissions and, if so, dials out. An 
administrator can configure the NetBlazer 
so that any user-provided phone number 
can be dialed or so that certain users can 
dial only certain sites. 

It isn't easy to make the NetBlazer to- 
tally transparent to dial-out users. How- 
ever, you can create a NetBlazer user ac- 
count that dials another modem (e.g., 
create a NetBlazer user called compu- 
serve) and set the user's profile to auto- 
matically issue the dial and logout com- 
mands so that the log-out command is 
executed after the dial completes and logs 
the user off the NetBlazer. Network users 
can then telnet to the NetBlazer and log 
in to the compuserve account. 

The NetBlazer has commands you can 
use to maintain the phone number and dial- 
out databases. Users with configuration 
permissions can update these databases, 
along with other configuration parame- 
ters. (The configuration privilege is the 
most powerful NetBlazer privilege.) 

To see how well the NetBlazer per- 
formed as an Ethernet modem pool, I 
logged in to my account on the NetBlazer 
from a workstation using telnet and issued 
a dial command to a local access point for 
an on-line service. The NetBlazer prompt- 
ly dialed the specified number and con- 
nected me. 

I subsequently tried dialing the other 
NetBlazer at the remote site, hoping that I 
wouldn't run interference with Ethernet 
traffic, and the whole process went very 
smoothly. The remote NetBlazer present- 
ed me with a log-in prompt, and I was able 
to log in as a normal user. When I tried to 
dial yet another modem, knowing that I 
was on the remote NetBlazer's only mo- 
dem, I got an appropriate error message. 


Making AppleTalk 

After getting the IP network going, I tried 
the NetBlazer's AppleTalk routing. The 
РМІ can also serve as ап ARA (AppleTalk 
Remote Access) router and an ADSP-ca- 
pable modem. One serial port can work 
both as an AppleTalk router and an ARA 
remote-node server. The NetBlazer uses 
AppleTalk Phase 2 packets. ARA requires 
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only that your Mac have Apple's System 7 
operating system. 

Configuring the NetBlazer for Apple- 
Talk was relatively straightforward. I had 
to know the zone names in use at each site. 
My site was еау-- just looked at the 
Chooser—but I had to call someone at 
BYTE to determine that site's zone names. 

After providing the necessary routing 
information on both NetBlazers (home and 
BYTE), I assumed that I was now ready to 
run an application on the Mac at home and 
print on a LaserWriter at BYTE. Howev- 
er, that wasn't the case. After a lot of fuss- 
ing, I finally called Telebit for help. 

Telebit indicated that after setting up 
AppleTalk routing, I should reboot the 
NetBlazer. This wasn't documented any- 
where that I could find, but it worked. Af- 
ter rebooting both NetBlazers, I could use 
the applications on the Mac at home and 
print on printers at the BYTE offices, share 
files with other Macs at BYTE, and even 
access the Novell file servers, Shiva Net- 
Modems, and other AppleTalk resources at 
the BYTE office. 


NetWare PPP 

The NetBlazer supports IPX as a dial-in 
modem accessible by PCs using the in- 
cluded PPPShell program, as an IPX rout- 
er, and as an IPX modem server. (The lat- 
ter requires the ACS option, which I did 
not test.) 

Because I was most 
interested in telecom- 
muting and I didn't have 
Novell servers on my 
home network (much 
less a full Novell net- 
work), I only verified 
the NetBlazer's abilities 
as a dial-in modem for 
PCs using PPPShell. 
But Telebit's IPX instructions are straight- 
forward, and the NetBlazer has sufficient 
debugging primitives to help you out of 
any holes you may configure yourself into. 

In setting up the NetBlazer for remote 
IPX access, the two sides must agree on 
their configurations. The network side has 
a NetBlazer and a user log-in set up for 
each PC workstation that can dial in. The 
PNI will support numerous workstations, 
but only one (or two with an external mo- 
dem) can use the NetBlazer PN | at a time. 

You configure the dynamic interface 
for the PC workstation just as you would 
for IP or AppleTalk networks. The only 
difference is that the workstation's name, 
the NetBlazer's interface name, and the 
NetBlazer's user log-in record must all 
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match. Also, because Telebit's remote shell 
is PPP-based, the dynamic interface must 
use PPP (instead of SL/IP or ARA). 

You then create a user log-in for the 
workstation, using the provided floppy 
disk-based installation software. Again, 
the user name, workstation name, and in- 
terface name must all match the informa- 
tion the NetBlazer has. Once I got the con- 
figuration out of the way, I was pleased 
with how easy it was to use. You just run 
a batch file command from the remote PC, 
wait about 35 seconds, and then run login, 
and you're on the network. 


Fairly Rosy 

I found no obvious bugs in the NetBlazer 
hardware or software. Any failures could 
be attributed to network and configuration 
problems, not the NetBlazer—it was far 
more reliable than the networks I ran it 
on. As with any product this complex, I 
did run into setup problems. But the Tele- 
bit technical people were very helpful in re- 
solving such problems and answering 
questions. The people I talked with ex- 
hibited a good grasp of the networking 
technologies and protocols involved. 

The NetBlazer has all the features I'd 
want in a remote router, except one: some- 
thing to make administration a bit easier 
and more customizable from a remote site. 
An rshd (remote shell daemon) would 
permit command exe- 
cution from a remote 
system to do things 
like query the state of 
one or more interfaces 
or list the users. With 
a product as sophisti- 
cated as this, it's likely 
some customers would 
develop their own man- 
agement scripts, and 
rsh is a logical interface for that. 

The NetBlazer PN is a superb network- 
ing product offering a variety of features 
from multiprotocol routing to modem pool- 
ing, with a strong management command 
set. Once it's configured, its operation is 
reliable and nearly seamless. If you need to 
link IP, IPX, and/or AppleTalk networks 
over distance, and several fast modems 
are enough to handle the traffic, then this 
could easily be a must-have product. Ш 


Bruce Dawson is a consultant working for Virgin 
Software, Lid. (Manchester, NH). He has been de- 
veloping low-level Unix, VMS, and DOS applica- 
tions for the last 10 years. You can reach him on 
the Interne! at jbd@virgin.mv.com or on BIX c/o 
"editors. " 


Software 


Forecasting the Future 


You no longer need to be a statistician to generate sophisticated business forecasts 


GEORGE STEWART 


oftware-based business fore- 
Фу. is not new, but it has 

been limited to a select group of 
professionals who understand the method- 
ologies and terminologies of forecasting. 
Now a new class of forecasting software 
incorporates the decision strategies used 
by statisticians while guiding nontechnical 
businesspeople through a forecasting ses- 
sion much as a statistical consultant would. 

The four programs featured in this re- 
view—Forecast Pro for Windows, Smart- 
Forecast, Solo Statistical Software, and Au- 
tocast II—generate forecasts based on 
real-world data known as time series. A time 
series is a set of observations taken at reg- 
ular intervals; for example, a retail-store 
chain's weekly sales, a family's monthly 
electricity usage, orthe number of individ- 
uals applying for unemployment benefits 
each quarter. Using such data, the forecast- 
ing programs predict what will happen in 
the near future: expected sales, next month's 
electricity usage, or future unemployment 
figures. 

In this review, I evaluate products that 
focus primarily on time-series forecasting 
and on making forecasting available to the 
lay person. I have not included large, gen- 
eral-purpose statistical software. 


The Nuts and Bolts 

The first step in the statistical forecasting 
process involves collecting the time-se- 
ries data. Depending on the circumstances, 
you may need as few as five or six annual 
observations or as many as several thou- 
sand, taken at regular intervals. The data 
may already exist in a computer database 
or spreadsheet, or it can be entered manu- 
ally into the program itself. 

All the programs accept univariate data 
(i.e., data involving a single variable). 
Some of the programs accept multivariate 
data. An example of multivariate data 
would be a time series showing average 
daily electricity usage and average daily 
temperature. Multivariate data can treat 
one independent variable as a leading in- 
dicator for another, dependent, variable. 

The second step in forecasting is to ana- 
lyze the time series. The programs apply a 
battery of statistical tests to the data, pro- 


viding you with an array of graphical and 
numerical information. This information 
helps you determine whether the data con- 
tains certain characteristics relevant to fore- 
casting: fluctuation around a constant level, 
arising or falling trend, a seasonal pattern, 
ora nonseasonal cycle. You might also dis- 
cover irregularities in the data that could 
have an impact on the forecast's reliability. 

Using information from the data analysis, 
you select a mathematical model for the 
time series. Forecasting software selects or 
recommends the model to use and then im- 
plements the selected model. You never 
have to deal directly with the formulas. 

With the model selected, you generate a 
forecast for a limited number of observa- 
tion periods. Forecasts are typically limit- 
ed to one cycle of observation periods (i.e., 
12 months, four quarters, or 52 weeks into 
the future). However, where the time series 
consists of annual observations made over 
several decades, the forecast horizon might 
include up to 10 annual predictions. Fore- 
cast validity decreases rapidly as the fore- 
cast is extended beyond one cycle of ob- 
servation periods. 

A final, essential step in the process is at- 
taching levels of confidence to the forecast. 
In addition to predicting specific numbers, 
the forecast must estimate the probability 
that the actual data will be above or below 
this prediction. Typically, the forecast spec- 
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ifies a 95 percent confidence level associated 
with each prediction (i.e., a range within 
which the actual data is expected to fall with 
a 95 percent probability). 

For practical purposes, this confidence 
level is more important than the actual pre- 
dicted value. For example, to avoid run- 
ning out of stock, a purchasing agent using 
a forecast to predict inventory require- 
ments may find it prudent to order suffi- 
cient quantities to satisfy the 95 percent 
confidence level, rather than simply or- 
dering the most likely forecast. 

In evaluating and comparing the pro- 
grams, I have considered the following char- 
acteristics: variety of forecasting method- 
ologies offered; ease of use; quality of 
output, both numerical and graphical; de- 
gree of expert assistance provided; and flex- 
ibility or ability to customize the forecast- 
ing methods. I ran all the programs on а 
66-MHz 486 Gateway system (the 486 has 
an on-chip math coprocessor). Even when 
processing a time series of several hundred 
observations, results came back almost in- 
stantaneously. 


FORECAST PRO FOR WINDOWS 


Forecast Pro for Windows, from Business 
Forecast Systems, is the only reviewed 
package that runs as a full Windows ap- 
plication, so it provides some built-in 


- Forecast Pro ш 
yr Windows Ж. bu 
ч luns under Windos mew 
ms uu m ndi 
` priino k 
29 dion 
sup ро ris 10 00 vi ап; lables) ps 


shine 


nential smo ^ * 
ea sere 21. d 
L 


ЕЛ * Dyna ved ression - 


JUNE 1994 BYTE 237 


[ИШҮ Forecasting the Future 


advantages—such as DDE links between 
Forecast Pro and your other Windows ap- 
plications. Three of Forecast Pro's sup- 
ported methodologies are univariate (1.е., 
they look only at the behavior of a single 
variable). Dynamic regression calculates 
the relationship between a dependent vari- 
able and its historical values as well as the 
historical values of one or more indepen- 
dent variables. 

Forecast Pro’s audit-trail window op- 
erates as a notepad for automatic storage of 
the statistical data and expert advice gen- 
erated by the program during the entire 
session. The notepad can be edited, stored, 
or printed. This important feature has no 
exact counterpart in the other programs. 

To begin working with data, you click on 
the Tableau tool. The data tableau is where 
you specify the variables (univariate time 
series) you want to forecast or analyze. 
Available variables are displayed in a list 
box. If you select more than one variable, the 
first variable selected in a given tableau is 
treated as the dependent variable, and sub- 
sequent variables are treated as indepen- 
dent. After selecting one ormore variables, 
you specify the portion of the time series to 
be considered and the number of forecasts 
desired. The program allows you to “hold 
out" a given number of observations from 
the end of the time series; you can then gen- 
erate a forecast for the hold-out period and 
compare the forecast with what actually oc- 
curred in the period. 

The next step is to view the data graph- 
ically. You can look at a plot of all the 
variables selected in the tableau. The 
graphs help you identify characteristics of 
your variables and relationships between 
them. You can also adjust the data by 
pointing to a location on the graph and 
dragging the value up or down. This short- 
cut lets you get rid of irregularities in the 
data that you do not want included in the 
forecast—for example, you might want to 
smooth out a “blip” caused by a freak 
occurrence. 

To pick a forecast methodology, you 
select the Expert tool, which automatical- 
ly performs a battery of data exploration 
tests, identifies the characteristics of the 
series, and recommends a forecasting mod- 
el. The Forecast tool generates the fore- 
cast according to the selected model. You 
can then copy the forecast data to the audit 
trail and plot the forecast, along with the 
confidence limits. 

You can save forecasts and recall them 
later for comparison with subsequent fore- 
casts using different models. For instance, 
having forecast the variable KWH (kilo- 
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watt-hours) using Box-Jenkins, you might 
then forecast KWH using exponential 
smoothing and compare the two forecasts 
by recalling the Box-Jenkins model. 

When you specify your own model 
(rather than relying on the Expert recom- 
mendation), Forecast Pro gives you plen- 
ty of flexibility in combining the appli- 
cable parameters. For example, under 
exponential smoothing, you can select sim- 
ple, Holt, Winters, or a Custom model. 
The Custom model lets you specify the 
trend (none, linear, or damped) and sea- 
sonality (none, multiplicative, or additive). 

Forecast Pro also includes a batch mode 
for forecasts (univariate only) of up to 50 
time series without need for your inter- 
vention. Dynamic regression is not avail- 
able in batch mode. 

Forecast Pro offers only rudimentary 
facilities for entering and editing time se- 
ries. For instance, if you inadvertently omit 
an observation from the middle of a se- 
ries, you can’t insert the number into the 
series; you must retype the series beginning 
with the omitted value. You'll probably 
choose to enter your data from a spread- 
sheet, editor, or database application. 

Overall, the program and its documen- 
tation are designed to make forecasting an 
interesting and enjoyable process for the 
total beginner. At the same time, the pro- 
gram has the power and flexibility a more 
experienced forecaster would require. 


SMARTFORECAST 


SmartForecast opens with a spreadsheet 
window and a menu. Each column in the 
spreadsheet corresponds to a variable, and 
each row to an observation. You can enter 


data directly into the spreadsheet or load it 
from a disk file. As with Forecast Pro, this 
program automatically labels the rows ac- 
cording tothe time of the observation. Data 
entry and editing under SmartForecast are 
particularly convenient. For example, you 
can insert a value in the middle of a time se- 
ries, and you can define new variables by 
transformations on existing variables. 

Data analysis is straightforward under 
SmartForecast via the Explore mode. For 
instance, the Correlate option works on a 
single variable to show autocorrelations 
(e.g., seasonality), or on two variables to 
determine whether one variable may be a 
leading indicator of the other. Results of 
the computations can be copied into a new 
variable in the program's built-in spread- 
sheet. The upper and lower confidence 
limits, the forecast, and the fit (i.e., val- 
ues of the model during the base period) 
can be saved individually to the spread- 
sheet. You can output the tabular results to 
a printer, but, regrettably, you cannot save 
them to disk (compare this with Forecast 
Pro, which keeps all the statistical reports 
in an audit trail). 

Having completed the analysis phase, 
SmartForecast selects a model or lets you 
choose your own. As with Forecast Pro, 
you can specify the applicable parameters 
for each methodology chosen. The Multi- 
series option produces automatic forecasts 
of up to 60 related variables and a total of 
these forecasts. This is a convenient feature 
for forecasting sales of an entire product 
line, for instance. 

The Eyeball option lets you adjust fore- 
casts manually using "business judgment" 
or ^management overrides." The feature is 
intended to give you greater flexibility and 
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control, but it seems ill-conceived. The pro- 
gram does not document the manual changes 
made in the forecast graph, and a person 
looking at the forecast after the fact could get 
the mistaken impression that the graph was 
generated by objective methods. 

SmartForecast is a comprehensive fore- 
casting program with an intuitive keyboard 
interface (i.e., single-key command menus 
and submenus). You can maneuver quick- 
ly through the program to generate auto- 
matic or customized forecasts. However, it 
lacks the design elegance of Forecast Pro. 
For example, there's no convenient way 
to export tabular statistical results to disk 
for further incorporation into word pro- 
cessing documents. The program also lacks 
a convenient way of holding out data to 
verify forecasting accuracy. (You can, 
however, perform hold-outs indirectly by 
copying the time series into a new vari- 
able and inserting “missing” values for the 
period to be held out.) 

The Batch Processing Edition of Smart- 
Forecast lets you make forecasts involving 
hundreds of individual data files and thou- 
sands of time series, using automatic model 
selection ora model you specify in advance. 


SOLO STATISTICAL SOFTWARE 


This DOS-based package from BMDP Sta- 
tistical Software consists of a Base Sys- 
tem plus optional modules, including the 
Forecasting and Time Series module re- 
viewed here. The Base System offers sim- 
ple moving averages and exponential 
smoothing. The FTS module adds Box- 
Jenkins and harmonic regression method- 
ologies. 


From Solo's Transfer menu, you select 
the Base System functions as well as add- 
on modules such as FTS. The program 
contains a spreadsheet with editing capa- 
bilities, such as selective copying and eras- 
ing of observations. Unlike Forecast Pro 
and SmartForecast, this program does not 
have a facility for automatically labeling 
observations (rows) by the date of obser- 
vation; you must do this manually. And 
even if you take the trouble to label rows 
according to the time, dates do not appear 
in the output; the program simply refer- 
ences the time variable by the row number 
in which the data appears. Solo does in- 
clude a number of transformation func- 
tions and keyboard macros to automate 
repetitive tasks. 

To begin data analysis in Solo, you se- 
lect the Time Series menu. Three of the 
options facilitate manual analysis without 
expert recommendations. Another option 
performs classical forecasting (i.e., linear 
trend, single and double exponential 
smoothing, season plus trend multiplica- 
tive, and season plus trend additive). In ad- 
dition to specifying a forecasting method, 
you can specify the values of the smooth- 
ing constants. Only the Box-Jenkins fore- 
casts are accompanied by explicit confi- 
dence limits. 

The forecast output appears as a graph, 
where observations are discrete points and 
the forecast is shown as a continuous line. 
This makes it somewhat difficult to visu- 
ally gauge the goodness of fit between the 
model and the historical data. On the plus 
side, Solo lets you designate a report file 
to contain all statistical output from the 


program. 


Solo 
Base System 4.0 with Time 


Series and Forecasting 
module 


Runs on DOS 3.x 


Supports up to 500 variables 
(32,000 observations total) 


Methodologies 

е Simple moving averages 
е Exponential smoothing 
е Box-Jenkins 

e Harmonic regression 


Solo graphs observations as discreto points and the forecast as а 
continuous line. This makes it somewhat difficult to gauge the goodness 
of fit between the model and the historical data, Compared to Forecast 
Pro and SmartForecast, Solo is difficult to learn and requires a greater 


level of knowledge about statistics. 


Compared to Forecast Pro and Smart- 
Forecast, Solo is difficult to learn and re- 
quires a greater level of knowledge about 
statistics. 


AUTOCAST Il 


Autocast II, a DOS-based program from 
Delphus, provides single-variable fore- 
casting based on exponential smoothing. It 
is the simplest to use of the four programs 
reviewed. And because of the general ap- 
plicability of exponential smoothing, the 
program is fit for a wide range of uses. 

For inputting data, Autocast II includes 
a single-variable "worksheet" for entering 
a time series. You can also import data 
created with Lotus 1-2-3 or other pro- 
grams, so long as the data is properly for- 
matted. Associated with each Autocast II 
data file is a short description of the data, 
the season length, and the beginning date 
of the time series. Therefore, it is not nec- 
essary to manually specify the dates of 
each individual observation, as with Solo. 
Autocast ІГ5 data editor also lets you insert 
and delete records, which is handy when 
you inadvertently omit an observation in 
the middle of a series. 

After you have entered or loaded a time 
series, you are ready to have Autocast II 
prepare an initial automatic forecast, based 
on its own expert estimation of the most ap- 
propriate exponential smoothing model to 
use. It is appropriate to go directly to auto- 
matic forecasting in this program, skipping 
the model-selection stage, since all the mod- 
eling is done with exponential smoothing. 

On the graph, historical data appears as 
a solid line, and forecast and modeled val- 
ues appear as discrete points. Confidence 
limits are shown with solid lines. The use 
of discrete points to show the modeled 
data makes comparison with historical data 
a little difficult (as with Solo). 

For refinement of the model or possi- 
ble selection of an alternative, you use the 
Analysis menu. You compare the plot to a 
set of forecast profiles (graphs of the pro- 
files appear in the manual). Such a com- 
parison could suggest, for example, that a 
particular time series exhibits multiple sea- 
sonality with a linear trend. 

For further assistance in selecting a 
model, you can examine variance, auto- 
correlation, and the use of transformations 
to increase the stationarity of the data (i.e., 
remove long-term trend effects). The in- 
structions for evaluating this information 
are simple and to the point. The variance 
and autocorrelation options do not change 
anything, but they give you information 
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Rackmount 
e ENCLOSURES 

e KEYBOARDS 

е MONITORS 

е DRIVE ENCLOSURES 


Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware and strong support. Why 
Settle for less? 


Monitor: 10° Super VGA Color from $650 
PC Enclosures from $300 


Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. 
Rack & Desk Models 

Accepts Most Motherboards and 

Passive Backplanes 

Up to 20 Slots 

Rugged, Modular Construction 


Excellent Air Flow & Cooling 
200 & 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applications assistance: 


INTEGRAND 


8620 Roosevelt Ave. « Visalia, CA 93291 


209/651-1203 
FAX 209/651-1353 
We accept VISA and MasterCard 


Circle 98 on Inquiry Card. 
ІБМ/АТ/АТ ТМ IBM « 286/388436 TM INTEL Drive and computer boarda not netted. 
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Autocast Il 

Runs on DOS 3.x 
Univariate (one variable 
only) 


Supports up to 500 
observations 


Methodologies 

® Exponential smoothing 

% 4CAST/2 from Delphus, 
а separate product not 
reviewed here, adds 
other methodologies, 
including Box-Jenkins 


Autocast 1! if provides шегіртке ады forbcasthig hased on eiponsattal 
smoothing. It can display data, a graphical depiction of the forecast 
model, and confidence intervals. 


useful in making a manual model selec- 
tion. The autocorrelation option lets you 
perform indicated transformations on the 
data. Multiple transformations are allowed. 

The program makes it so easy to modify 
the forecasting model that you can quick- 
ly lose track of the current model, so it’s 
essential that you print a model-fitting re- 
port with each forecast. Unfortunately, the 
program does not allow you to store the 
model-fitting reports to disk. As a further 
means of testing the validity of a model, 
Autocast II lets you hold back part of the 
historical data, build a model using the re- 
maining data, and compare the forecast 
with what actually occurred. As with Fore- 
cast Pro and SmartForecast, Autocast II 
offers a batch-processing module to allow 
automatic forecasting of multiple time 
series. 

If you are looking for an easy-to-use 
forecasting program and your data does 
not require Box-Jenkins methodology, Au- 
tocast II is a good choice. 


Caveat Forecasters 

All four programs reviewed here offer ex- 
pert-system forecasting for nonexperts. 
With the exception of Solo, all the pro- 
grams are well suited to the lay person 
who wants to do statistical forecasting of 
time series without becoming too deeply 
involved in statistics. 

Forecast Pro wraps all the essential 
methodologies and forecasting features 
into an elegant Windows interface. It is 
the only program reviewed that provides 
an efficient audit trail and DDE links to 
Windows spreadsheets and word proces- 
sors. Forecast Pro strikes an optimal mix 
between the ease-of-use features that a 
novice forecaster seeks and the power and 
flexibility an experienced forecaster re- 
quires. Ш 


George Stewart is a former BYTE editor living in 
Hancock, New Hampshire. He has a B.A. in math- 
entatics and a degree in law. Не can be reached on 
the Internet or BIX c/o editors bix.com. 
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Novell's Newest DOS 


Novell’s DOS 7 offers multitasking, memory management, and peer-to- 
peer networking. Is it a better DOS than Microsoft's? 


TERJE MATHISEN 


ovell and Microsoft have been 
м sharing our desktop machines 

for almost a decade. Microsoft 
supplied the operating system (MS-DOS), 
while Novell delivered the file and print 
servers for the same PCs. Then Microsoft 
went after a bigger share of the networking 
business, while Novell bought Digital Re- 
search and its DOS-compatible орег- г- 
ating system. 

Novell DOS 7 (ND7) is targeted at 
existing MS-DOS installations and is 
intended as a direct replacement for | 
MS-DOS 6.2. ND7 bills itself as a bet- 
ter DOS than MS-DOS, mainly on the 
strength of a multitasking kernel, better 
memory management, improved utilities, 
and a built-in copy of Personal NetWare, 
Novell's peer-to-peer network operating 
system. (Of course, however, if Novell re- 
ally wanted to challenge Microsoft, it could 
bundle ND7 with NetWare, giving large 
corporations a single vendor for both PC 
and server operating systems.) The uni- 
versal NetWare client software included 
in the package supports all NetWare 
servers from version 2.x to 4.0, on almost 
every network card anyone could want. 


The Parts 

ND7 consists of three main parts—DOS, 
Universal NetWare Client, and Personal 
NetWare—plus a volley of bundled third- 
party utilities. Its multitasking kernel 
makes low-overhead DOS multitasking 
available; the only thing that's needed is 
TASKMGR.EXE, which uses a scant 3 
to 4 KB. 

On both 286 and 386 machines, ND7 
can use DPMS (DOS Protected Mode Ser- 
vices) to run compliant drivers fully or 
partly in protected mode. ND7 comes with 
DPMS versions of disk cache, disk com- 
pression, and CD-ROM drivers. The disk 
cache (NWCACHE) is licensed from 
Golden Bow systems, while the disk com- 
pression is a version of Stac Electronics' 
Stacker. When you install ND7, Stacker 
can convert AddStor' s SuperStor and Mi- 
crosoft's DoubleSpace drives on the fly. 
Stacker's Restack option gives you im- 
proved file-compression ratios. 


Program Manager 


T 


n under both 


ND7 is bundled with Fastback Express, 
from Fifth Generation Systems. Both DOS 
and Windows versions are included. Fifth 
Generation also supplies the bundled 
Search & Destroy antivirus package for 
DOS and Windows. 


Installation 
I installed ND7 on my main test PC (a 
Compaq EISA Pentium with 1.5 GB of 
disk space, 40 MB of RAM, а21-іпсһ Sa- 
lora/ Nokia low-emission monitor, and an 
NEC 3X CD-ROM drive). As part of the 
installation process, ND7 saves away all 
the necessary information, to make it pos- 
sible to uninstall later. That's a good idea, 
but it's where the first problem surfaced. 
I use the Norton Utilities NDOS COM- 
MAND.COM replacement. All the cur- 
rent system files are renamed and made 
read-only and hidden as part of the DOS 7 
installation. ND7's installation will also 
parse the existing CONFIG.SYS file for 
a SHELL = line and do the same rename 
operation on whatever file happens to be 
named there. This would have worked, ex- 
cept that the installation script got too fan- 
cy. If SHELL= in CONFIG.SYS points at 
a replacement for COMMAND.COM, the 
line is not modified, even though the file it- 
self has been renamed and hidden. When 
the installation program finished and I was 
told to reboot to start ND7, I ended up with 
the error message: Bad or missing com- 
mand interpreter; Please enter а 
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valid filename. І was able to start the 
system by entering C\COMMAND.COM, 
but this is an embarrassing bug for Novell. 

Later, to test ND7’s Persona! NetWare 
functionality, I used an IBM Model P75 
portable. This PC had MS-DOS 5.0 and 
QEMM 6 installed. When I tried to run 
A:INSTALL, it started by copying a cou- 
ple of setup files to drive C and then 
promptly hung, without any error mes- 
sages. After rebooting, I simplified my 
CONFIG.SYS and AUTOEXEC.BAT 
files as much as possible, loading only 
HIMEM.SYS and the Norwegian key- 
board driver. I sull got the same error. 

So I then tried to boot directly off the 
ND7 installation disk. When I did, how- 
ever, I got a very interesting error mes- 
sage: BETA DEBUG: TCXL Error. This 
looked very much like beta-test code that 
was left inside the shipping product. It 
must have been triggered by a bug never 
expected by the developers and not caught 
during the beta cycle. 

I finally did what I should have done 
before starting: I read the readme file on 
the installation disk. The file had a spe- 
cial section about how some portable ma- 
chines were incompatible with the default 
enhanced-text mode used by SETUP (and 
several of the bundled programs). To fix 
my problem, I could use SETUP /N to run 
in regular text mode, or, to solve it per- 
manently, I could insert NewUI-OFF in 
SETUP.INI—which is what I did. 

continued 
JUNE 1994 BYTE 241 


[TP Novell's Newest DOS 


FILE-READ PERFORMANCE 


Results of timing tests on Personal NetWare. | timed a copy operation of seven files, totaling 
about 1.5 MB. | copied in both directions between the 25-MHz 486 and the 20-MHz 386, 
from regular FAT (file allocation table) and compressed Stacker volumes. The speed varies 
by a factor of 3 from the siowest (386/20 to 486/33) to the fastest (486/33 to 486/25). 
The most Interesting result was that the Cheetah 486/25 gave consistently better results 
than the IBM 486/33. This must have been due to differences in the network cards and driv- 
ers (the Cheetah has a Novell NE2000, and the IBM uses the IBM 16-bit Micro Channel Ether- 


net Adapter). Results аге in KBps. 


CFDUED 
DENTEN 


486/58 | (| 


Disk Compression 

І have an old 20-MHz 386 Toshiba 5200 
portable machine, which has its 100-MB 
hard drive split into two partitions. This 
machine used DoubleSpace to compress 
drive D and claimed 10 MB of free disk 
space. When I installed ND7, DoubleSpace 
was still autoloaded by the ND7 kernel to 
support the compressed drive D. I then ге- 
started SETUP, and it offered to convert 
my DoubleSpace drives to Stacker drives. 
After about 30 seconds, the system in- 
formed me that I didn't "have enough 
room on drive F to convert all the volumes 
on it" and that I had to free at least 514,048 
bytes by removing files or resizing the 
DoubleSpace drive. 

After restarting the PC, I tried to resize 
the DoubleSpace drives by running the 
MS-DOS 6.2 command DBLSPACE 
/SIZE /RESERVE-514048, whereupon I 
was told that both the minimum and max- 
imum size of the drive was 67 MB. I then 
ran DBLSPACE /DEFRAGMENT to pack 
all the data into the first part of the com- 
pressed drive, which would make it possi- 
ble to resize it. DoubleSpace finished de- 
fragmenting the disk after nearly 2 hours, 
and | then ran DBLSPACE /SIZE again 
(which took another 15 to 30 minutes). 

Finally, I restarted ND7's DoubleSpace- 
to-Stacker conversion process. Almost im- 
mediately, another serious bug surfaced: 
Stacker refused to perform the conversion 
process because it could not locate the 
DOS system files IBMBIO.COM and 
IBMDOS.COM. MS-DOS 6.2 uses the 
generic Microsoft names for these files, 
IO.SYS and MSDOS.SYS, so the IBM 
version of the filenames could not be 
found. 

To solve this problem, І copied the MS- 
DOS system files, changing the names to 
the IBM standard to satisfy Stacker. By 
using the /H (hidden) option to ND7's 
XCOPY, I could copy these files without 
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having to remove the ReadOnly, Hidden, 
and System attributes from them first. Fi- 
nally, on the fourth attempt, Stacker ac- 
cepted the drive for conversion. The ac- 
tual conversion process took аП of 11 
seconds, after hours of preparation. 


Compatibility 

By far the most important criterion for an 
alternative DOS is compatibility. Novell's 
Desktop Operating System group has done 
a very good job of polishing up DOS, but 
there are still a few dings and dents. The 
first thing I noticed missing was the built- 
in TRUENAME operation in COM- 
MAND.COM, which has been a docu- 
mented part of MS-DOS since version 5.0. 
This command will take any filename or 
path name and return a canonical version 
of it. For example, if \BC4\BIN is the cur- 
rent directory on drive D, TRUENAME 
D: will retum D:\BC4\BIN\. 

I wrote a test program to see if the sup- 
porting DOS API call was available, and it 
worked, both on local and networked 
drives. This program, TRUENAME.COM, 
is just 96 bytes and is available for other 
ND7 users to download. When I tried 
TRUENAME.COM on my CD-ROM, 
TRUENAME E: returned Cdex .£ : V. This 
is a serious bug, since many popular pro- 
grams use this API to parse path names. 
Most of them will likely choke on the non- 
standard return value. 

I found another small problem with the 
CD-ROM: My test machine uses an 
Adaptec 1740 EISA adapter to support the 
second hard drive (a 1-GB Hewlett- 
Packard SCSI-2 drive) and the CD-ROM 
drive. The Adaptec CD-ROM support soft- 
ware was installed under MS-DOS 6.2 and 
has worked very well with that version. 
With ND7, the second of the two drivers 
gives an error message, "Cannot locate 
SCSI Manager," but it still loads, and the 
CD-ROM seems to work just like before. 


ND7 apparently emulates the (partly) 
undocumented internal DOS structures 
very well, masquerading as MS-DOS 6.x. 
The emulation is good enough that Mi- 
crosoft Diagnostic (MSD.EXE) is fooled, 
but some of the information shown in 
MSD, particularly the UMB (Upper Mem- 
ory Block) display, is obviously wrong. 
This suggests that ND7 uses a different 
scheme to manage these blocks, but the 
UMB APIs work well enough that a pro- 
gram I wrote a couple of years ago that 
relocates itself into a UMB worked per- 
fectly without any modifications. 


Windows Compatibility 

When I first installed ND7, I had Win- 
dows for Workgroups 3.11 installed on 
my PC—not because of the peer-to-peer 
networking functions (which I don’t use), 
but because WFW has better performance 
than Windows 3.1, particularly due to 32- 
bit file and disk access. ND7 did not com- 
plain about running WFW, and everything 
seemed to work OK as long as I was using 
Windows programs or working on a local 
drive. 

After a couple of hours, I needed to up- 
date an old Pascal program, so I started 
Borland's Turbo Pascal (BP7) inside a 
DOS box. The source code was in my de- 
fault directory on a NetWare 4.01 server. 
It loaded fine, and it found all the files I 
had been working on last. I made a few 
changes and pressed the F9 key to rebuild 
the program. At this point, BP7 com- 
plained about not finding any files. 

After snooping around, I found that the 
problem is located in the Get and Set Cur- 
rent Directory functions (INT 21, func- 
tions 47h and 3Bh). With WFW loaded, I 
consistently ended up at the root of the 
network drive (I:\) instead of at my source 
directory (I:\BP\SRC). When I reinstalled 
Windows 3.1 instead of WFW, the prob- 
lems disappeared. 

To test Win32s compatibility, I installed 
the Win32s support code, which consists 
mostly of VxDs (virtual device drivers). 
This code ran without a glitch, and all the 
demonstration programs from the Win- 
dows NT SDK (Software Development 
Kit) CD-ROM that I tried ran without any 
problems. 

The only consistent problem I found in 
the Windows 3.1 support was with a few 
utility programs written in Borland Pas- 
cal and quickly converted to run inside 
Windows by using Borland's WinCRT 
unit. These programs run well under Win- 
dows 3.1, WFW, and NT, but after ND7 is 
installed, the system complains about a 


General Protection Fault and aborts the 
program. I have a suspicion that this might 
be related to the DPMI (DOS Protected 
Mode Interface) support іп ND7, since I 
get exactly the same error messages when 
I try to run these programs under О5/2 2.1. 


Personal NetWare 

The last component of the ND7 package is 
a bundled copy of Novell's peer-to-peer 
network product, Personal NetWare. To 
use it, at least one PC must be designated 
as a server and make some of its resources 
available for sharing on the network. PCs 
that act only as clients can use the Uni- 
versal Client to access both NetWare 
servers and Personal NetWare servers. 

I first installed Personal NetWare on 
the 20-MHz 386 Toshiba portable. This 
almost worked, except that the SETUP 
program modified my existing (working) 
NET.CFG configuration file and substi- 
tuted the default parameters for my net- 
work card. When I next rebooted, the 
adapter driver declined to load. I had to 
locate the problem manually, edit the 
NET.CFG entries back to the proper val- 
ues, and reboot. It is a good idea to make a 


copy of your NET.CFG before you let 
ND7 mess around with it. 

Personal NetWare comes with Novell's 
new Universal Client software, based on 
the VLM (virtual loadable module) tech- 
nology developed for Novell's high-end 
NetWare 4.01. With a single installation, 
the new VLM driver set lets a PC access 
both Personal NetWare servers and all the 
versions of dedicated NetWare servers 
(from 2.2 to 4.01), and it uses less low 
memory than the old-style NETX driver. 

I have measured extremely high per- 
formance on both Ethernet and 16-Mb To- 
ken Ring using these drivers to access a 
NetWare 4.01 server—1.03-MBps sus- 
tained throughput for a single connection 
doing large reads on Ethernet and 1.76- 
MBps on Token Ring—so I was curious 
about the performance offered by Person- 
al NetWare. The network software’s per- 
formance was adequate, but it was a large 
step below what you can get from a dedi- 
cated NetWare 3.11 or 4.01 server. The 
"File-Read Performance" table on page 
242 gives you some idea of what I found. 

For a small workgroup like the one in 
my home, the most critical criterion is how 


much the foreground task on a peer server 
is affected by background activity. When 
my son Fredrik wanted to play Lemmings 
2 on the 25-MHz 486, I started the game 
for him and then started to copy big files to 
and from the 486. The little animated lem- 
mings in the game just kept moving, with- 
out any delays or stutters. 


Multitasking 

Task-switching support is built in, start- 
ing with a multitasking kernel that sup- 
ports programs written for the old Multi- 
user DR DOS. The memory manager, 
EMM386.EXE, also supports multitask- 
ing, with a MULTI option on the com- 
mand line. According to the manual, this 
even makes it possible to multitask pro- 
tected-mode DOS programs. 

To test this capability, I loaded the Bor- 
land Pascal environment in one session 
and then used the protected-mode version 
of Turbo Assembler, TASMX, to assemble 
a program in another session. This imme- 
diately blew up, giving me a full-screen 
version of the infamous General Protec- 
tion Fault message. I shouldn't have ex- 
pected anything else, really, since the same 
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Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 


Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred- 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it’s stills or full motion video, 
DOS or Windows, Iterated Systems’ 
(ОВ) and .DLL family of toolkits will 
help you conserve your resources. 
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thing happens in a Windows DOS ma- 
chine and under OS/2 2.1. I was able to 
successfully run Borland C++ 3.1, which 
uses another non-DPMI-compliant DOS 
extender. This pro- 
gram does not run un- 
der OS/2, but it | 
worked OK with 


TASKMGR. телінген 
TASKMGR works | 122 East 1700 South 
like Windows En- | South Provo, UT 84606 
hanced Mode ог 05/2 | (800) 453-1267 
by creating V86 (vir- анро ap ты 


fax: (801) 429-3098 
tual 8086) machines, یک‎ 


giving each session 
the illusion that it has 
its own CPU. This means that TASK- 
MGR, in cooperation with EMM386, must 
act as the V86 monitor, intercepting all 
hardware interrupts in protected mode and 
redirecting them to the current DOS pro- 
gram, which then handles them as if in 
real mode. 

In theory, this should all work well, but 
since the redirection uses quite a few 
cycles, it can mess up time-critical opera- 
tions. In OS/2 and Windows, this particu- 
lar problem is fixed by writing protected- 
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mode handlers for things like keyboard, 
mouse, and serial communications. These 
drivers then virtualize the hardware on be- 
half of the DOS programs, fooling them 
into believing that they 
have direct hardware ac- 
cess. 

On my hardware, the 
mouse worked perfectly 
well in multiple loaded 
programs. Communica- 
tion was another matter, 
however: I had to step 
down to 19.2 Kbps to 
keep a file transfer run- 
ning in the background, 
and the effective baud rate dropped to 
about 1.4 Kbps. 

| use my machines mainly for software 
development, working in a DOS environ- 
ment. І liked ND7's approach to multi- 
tasking since it made it easy for me to start 
a new session at any time to test out a new 
program or look up an on-line reference. 


The DOS Dilemma 
ND7 is an impressive package that could 
have used a more thorough beta testing be- 


fore release. Most of the problems I found 
were minor, but they could have been elim- 
inated completely. If nothing else, Novell's 
continued development of Novell DOS 
should keep Microsoft on its toes. 

ND7 makes the most sense for compa- 
nies that are already using Digital Re- 
search's old Concurrent DOS, as well as 
for companies that need many of the bun- 
dled features. For Windows-only users, 
Personal NetWare has to compete with 
Windows for Workgroups, which gives 
roughly the same feature mix but keeps 
all the networking software in protected 
mode, out of the DOS arena. I’m planning 
to keep Novell DOS 7 installed on my 
home machines, but for the office PC, I'll 
wait for a bug-fix release that solves the 
CD-ROM problems. Ш 


Editor's note: TRUENAME.COM is avail- 
able electronically. See page 5 for details. 


Terje Muthisen is a software developer for Norsk 
Hydro in Oslo, Norway. He has been developing 
high-performance 1BM-compatible software since 
1981. He can be reached on the Internet at ter- 
jem @hda.hydro.com or on BIX as “terjem.” 
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KnowledgePro for Windows, KPWin, is a 
fully object oriented, event driven programming 
language supplying a rich, powerful and flexible 
development environment for Windows 
applications. 


Its intuitive natural feel and unique combination 
of expert system, list processing, hypertext 
functions, GUI design tools and multimedia 
facilities provide an essential integration of 
modern programming power and productivity. 


KPWin supports multiple inheritance, 
polymorphism and powerful list handling 
commands. Maintain your own in-line C or 
C++, include your own modules, use DDE and 
call any .DLL. 


IN EUROPE 
Knowledge Garden Ltd. 
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Add hypertext, multimedia and expert 
systems to your C++ applications and generate 
the code you need using KPWin++. 
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Computer Based Learning, intelligent 
information systems and multimedia 
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ADAPTERS 


Our application tests identify the best NICs, PCMCIA 


cards, and parallel-port adapters for Ethernet networks 


ANTHONY J. LENNON 


hether you’re setting up an Ethernet client workstation or just trying to connect your note- 
book to an in-house LAN, here’s a guide for finding the best network adapter for your 
needs. We examined 35 16-bit NICs (network interface cards) for ISA systems, 15 portable 
adapters that connect via a parallel port, and 16 credit-card-size PCMCIA cards. Using 
our application benchmarks, we ranked the best products in each technology class for both 
speed and how easily each can be installed and used on a network. Our tests focused on Ether- 
net because it is the most popular networking scheme. 

Standard 16-bit NICs, the best solution for desktop client workstations, are mature products. Their prices 
continue to fall, and installation problems centered around tedious jumper and DIP-switch settings are becoming 
a thing of the past (see “The Best 16-bit NICs” on page 248). Compared to their portable counterparts, 
NICs cost less (by an average of $135), but each NIC is tied to one desktop unit. 

PCMCIA adapters are relatively expensive ($257 on average), but they are the ideal solution for mobile sys- 
tems that have PCMCIA Type II slots. We found that installation and compatibility problems are a rarity if 
C&S (Card and Socket Paste software 15 installed on the host and if only one PCMCIA card is installed 
— | = (see “Тһе Best PCMCIA 
Cards” on page 252). 

The major benefit of par- 
To find the best network adapter for your ple below) to find our choices for the best allel-port adapters is that 
needs, follow the main headings until you — overall and the best low-cost adapters. We they can be installed in just 
come to the appropriate hardware category selected adapters by choosing the ones with seconds on either desktop 


(i.e., 16-bit ISA, PCMCIA, or portable). Then the best mix of performance, features, us- 
look at the summary charts (like the exam- ability, and, for the low-cost category, price. 


or mobile systems. Pocket 
adapters are self-configur- 
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other factors. 


Important software 
that configures the 
adapter so it 
doesn't conflict with 
other devices in the 
host system. 


counterparts, but they can- 
not match their speed: In our 
suite of tests, the PCMCIA 
adapters outperformed the 
portable adapters (in EPP 
mode) by an average of 11 
percent. 


PHOTOGRAPHY: DENNIS WARNESKY © 1994 


Essential Elements 
Portable Adapters 
— 
EPP SUPPORT i 
For fastest speed, choose adapters 
that offer EPP (Enhanced Parallel 
Port) support. These adapters offer 
throughput levels that are as much as 
50 percent higher than those for 
adapters with only unidirectional 
Network Interface Cards dant, айдан ide tx? 
BOOT-ROM SOCKET products average about $100 more. 
With a boot ROM, you can boot a diskless DOS 
workstation from a network. Keeping DOS and all 
your software on the network makes software 
maintenance a lot easler, but it places a heavier 
load on the server. 
STATUS LIGHTS 


Some 16-bit ISA adapters have no status lights; others have up 
to four (to indicate link integrity, transmit/receive data, 
collision detection, and polarity). The full set of status lights 
isn't important if you never find yourself debugging a network. 
E However, if you are in charge of keeping a network running, 
fe Р; ы. these lights provide essential information. 


CENTRAL PROCESSOR (| 


The National Semiconductor 
Ethernet chip set Із the most 
popular choice among 16-bit ISA 
adapter manufacturers, followed 
by chip sets from AMD and 
Winbond. Many newer cards use рен 
single-chip processors, which is 
— ا‎ design, but they Almost all 16-bit ISA adapters are 
showed few performance software-configurable. Many can also be 
differences when compared to configured using jumper settings. The 
multiple-chip designs. ideal setup offers a software option that 
automatically configures the adapter with 
settings that don't conflict with devices 
already installed in the system. 
RI-45, BNC, AND AUI PORTS 
PCMCIA Cards Most networks use either UTP 
LEDS [unshielded twisted-pair) or coaxial (thin 
Clear status lights are 


Ethernet] cabling. These cabling schemes 
can be mixed, since most UTP hubs have 
a coaxial connection. Buying a NIC with 
both FU-45 and BNC connectors will allow 
you future flexibility. A third type of 
connector—AUI, or thick Ethernet—is 
available on many cards. 


——- MEDIA ACCESS MODULE (МАМ) 

For easiest installation, look for modules that can 
plug directly into an Ethernet hub. The adapters 
in our test sample from Boca, CNet, 3Com, and 
Xircom offered this feature. 


ILLUSTRATIONS: BRUCE SANDERS © 1994 
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rices for 16-bit ISA Ethernet NICs average $147 less than PCMCIA adapters and $129 less than parallel-port adapters, 
and NIC prices continue to drop. For example, the NICs in this report, which cost an average of $110, average $60 less 
than those in our August 1993 Lab Report (see “Network Connections: 100 Ethernet Cards”). At the same time, 
vendors have improved reliability through enhanced chip integration. As a result, almost a third of the NICs in this re- 

view carry lifetime warranties, compared to only 15 percent of the adapters in the August Lab Report. 
As a group, NICs are becoming easier than ever to install and use. For example, a minority of the cards we tested last year 
were software-configurable, while all the NICs in this roundup offer this capability. (Note, however, that the GVC NIC-2003BT 


uses software to configure the emu- 
lation mode only; you must change 
other settings through hardware.) Al- 
most half of the NICs in this re- 
port—and all the NICs ranked as 
best overall—come with automatic- 
configuration software. By contrast, 
only the top three low-cost cards of- 
fer this feature. 

As in our last network-hardware 
report, we found NIC performance to 
be relatively uniform. For example, 
the difference between the fastest 
and the slowest NIC ranked as best 
overall was only 8 percent. So a da- 
tabase file that took 12.5 seconds to 
load from a network when using the 
fastest card would take only 1 second 
longer with the slower NIC. 

While the 3Com EtherLink III of- 
fers the best mix of performance, 
ease of use, and features, the cards 
we've ranked as runners-up are also 
solid performers. The second-ranked 
Alta EtherCombo-16+ Т/С ran only 
7 percent slower than the top-ranked 
EtherLink III. In addition, the Ether- 
Combo comes with Novell NetWare, 
Unix, and NDIS boot ROMs; SMC/ 
Western Digital and NE2000 emu- 
lation; and four LEDs for diagnosing 
network problems. Alta also includes 
a diagnostic utility that lets you view 
packets on the network, similar to 
the way that a LAN analyzer dis- 
plays packets. 

Intel’s third-ranked EtherExpress 
Flash TP comes bundled with sev- 
eral utilities for network adminis- 
trators. A FlashStart program, stored 
in a flash-memory chip, automati- 
cally loads after you power up the 
system. The program can configure 
the adapter and download drivers 
from the file server. The flash-mem- 
ory chip also comes with boot pro- 
grams for NetWare or Microsoft 


setting, DMA channel, and RAM address, 


HASSLE-FREE NICS қ 


For "simplicity їп! ease of installation and use, choose a NIC with the 
following features (5 € the Roll Call on pages 260 through 263 for details on 


Utilities that ‘automatically ше а NIC for the host system are ideal; nearly nar 


_ of the: NICS in this. review | can be configured automatically. The software alters - na nh 
| confi iguration settings. such as thease کے و‎ 


= [agnostic and Configuration Program Version ХХ 


1/0 address, IRQ (interrupt request) | Кек a i те oT 


which eliminates the need for tedious 
jumper and DIP-switch hardware, 
Moreover, you can quickly modify a 
board's configuration without having to 
open up the system to. access NIC 
switches. 


Diagnostic: Software | 
All but two of the NICs reviewed here offer 
some type of software bundle to help you troubleshoot network problems. The-best 


| packages include diagnostics for loopback and interstation transmission testing, 


plus the ability to gather statistics on frame overruns and collisions. 


NICs should provide multiple drivers to support your current needs (е.Б., Novell 
NetWare server, ODI, IPX, NDIS, NetBIOS, and Unix) as well as network operating 
systems you [ачу ааа їп ine future (e.g., NetWare clients for Windows NT). 


Boot ROMs XH 

Boot ROMs allow diskless workstations to attach to a network. Our evaluations 
gave the highest marks to NICs that offered-boot ROMs for at least two different 
network operating systems. 


Status Lights d 
LED indicators for Items such as packet transmit/receive, link integrity, and 
collision detection help you to diagnose problems quickly. 


Documentation 

Finally, don't. overlook the quality of the manuals that come with a NIC. Clear 
instructions for installing the adapter and íts drivers save you time. In our 
evaluations, we also placed importance on the presence of a glossary and whether 
technical-support information was easily accessible. 
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LAN Manager, so you don’t 
need to purchase and install 
separate boot ROMs on disk- 
less workstations. 

A second utility allows the 
network administrator to up- 
date drivers centrally on the file 
server. Each workstation on the 
network receives the updated 
files when users log on. 

The Standard Microsystems 
Elite16T Ultra includes a two- 
node utility that tests the 
adapter’s ability to communi- 
cate over a network with an- 
other adapter, Racal InterLan 
provides a number of internal 
and network diagnostic tests 
for its EtherBlaster TP adapter, 
and Allied Telesis’s CardAs- 
sistant diagnostic routine tests 
the AT-1500BT Plus adapter 
and its configuration for func- 
tional problems or conflicts 
with other installed devices. 

The Elite]6T Ultra uses a 
proprietary Ethernet controller 
and provides slightly better 
overall performance than the 
AT-1500BT Plus and the 
EtherBlaster TP, which use 

AMD Ether- 
net controllers, 
In the low- 

à . cost (under 
ERR | $90) category, 
the winning 
Longshine 
LCS-8634L- 
TBA and run- 
ner-up King- 
ston EtheRx 
2000 Plus 
Triple Inter- 
face have doc- 
umentation 
that lacks technical-support in- 
formation, but the manuals are 
clearly written and contain nu- 
merous charts and diagrams. 
The CeLAN E2000C's docu- 
mentation is a single sheet of 
paper that lists jumper settings 
and available network drivers. 
But the E2000C is the only 
card in this group with a life- 
time warranty. The three top 
NICs can be automatically con- 
figured, unlike the remaining 
three adapters in this category. 


KEY 
Poor A Fair AA 
Good AAA Excellent AAAA 
Yes =v 


NETWORK INTERFACE CARDS 


For speed and easy configuration... 


КҮТЕ BEST 


12-3 8 ОМЕНАІҺІ — 3Com EtherLink Ill 


m A proprietary Ethernet controller helped this NIC score 

EN VE the best overall performance Іп our application-based 
= performance tests. Similarly, the EtherLink III's ease- 
<< of-use and features scores were both among the highest 

of the NICs we tested. Installation is a breeze, thanks 

to a menu-driven configuration and diagnostic utility. The 

AutoLink software automatically configures the adapter 

and downloads the NetWare DOS cilent files from the server—or 

loads the standard DOS cilent files ifno server is found. The card 
uses parallel tasking, a technique that breaks down network-adapter 

tasks into steps that are performed simultaneously to improve 
performance, The adapter's driver software automatically adjusts the 
timing of operations іл overlapped task pipelines. Twisted-pair and 
thick-coaxial cable connectors are standard. The EtherLink's 
documentation stands out for its clarity and comprehensiveness. It 
comes with a glossary, a detailed index, and numerous diagrams. 
Note: This card supports 3Com emulation, but not NE2000 or 
SMC/Westem Digital emulation. 


SPEED AUTOMATIC METWARE ODI IPX — NETEIOS ШШ 
PRICE INDEX EASE OF USE FEATURES — CONFIGURATION SERVER 

BEST 3Com EtherLink lil $143 107 AAAA AAAA v v v ми wv v 
RUNNER-UP Alta Research EtherCombo-16+ Т/С $99 100 AAAA AAAA v v v v v 
RUNNER-UP Intel EtherExpress Flash TP $139 099 AAAA AAA v v v и v v 
RUNNER-UP SMC Elite16T Ultra $120 104 AAAA AA v v v и v e 
RUNNER-UP Compex ENet 16 Combo/VP $99 101 AAAA AAA v v v v 

RUNNER-UP Allied Telesis AT-1500BT Plus $100 103 AAAA AAA v v "4 v v 
RUNNER-UP Thomas-Conrad TC5143-T S98 100 AAAA ДАДА v v v и v v 
RUNNER-UP Racal InterLan EtherBlaster TP — $159 102 AAAA AAA v v v v v v 


Budget-conscious? 


Longshine LCS-8634L-TBA 


The performance of this NIC's proprietary LSIC9O5R Ethernet. controller 
is comparable to that of most of the boards ranked for best overall. This 
combination board supports twisted-pair, thick-coaxial, and thin-coaxíal 
cebling, and it automatically detects the connection type. All settings 
are automatically configured by software that detects available system 
resources. This NIC supports NE2000 and SMC/Westem Digital 
emulation, but not 3Com emulation. 

Also noteworthy is the $45 Elisa ET-LANOO2TLC, which offers 
essentially the same performance as the top-ranked Longshine LCS- 
8634L-TBA. It provides twisted-pair, AUI (attachment unit interface), and 
BNC connectors; supports NE2000 emulation; and is backed by a 5- 
year warranty. We ranked it fourth, however, because it doesn't offer 
automatic configuration, and its documentation is sparse and doesn't 
present clear setup instructions. 


NETWORK DRIVERS 
SPEED AUTOMATIC NETWARE OO [FX ШТ WI 
PRICE INDEX EASE OF USE FEATURES CONFIGURATION SERVER 

BEST Longshine LCS-8634L-TBA $79 101 AAAA AAA v v v v v 
RUNNER-UP CeLAN Technology E2000C $89 101 AAA AAA ы v v v wv v 
RUNNER-UP Kingston EtheRx 2000 Plus $89 097 AAAA AA v v v 

RUNNER-UP Elisa Technology ETI-LANOO2TLC 545 100 AA AAAA v v v v 
RUNNER-UP Lancast 4116 Combo Card $79 100 AA АДАА v v v ы 
RUNNER-UP SVEC ЕП04901 $69 099 AA AAA v v v v 
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How We lested 


ach of the three types of network 

adapters that we tested had to 

supply UTP (unshielded twist- 

ed-pair) connectors (some also 
included BNC and AUI connectors) and 
directly support Novell NetWare 386 
version 3.11. 

Our NIC suite consisted of 18 data 
transfer tests that simulated a variety of 
network-usage patterns and load condi- 
tions. We also evaluated the design of 
each product, its drivers, and its docu- 
mentation to determine our rankings. 


PERFORMANCE 


Our test-bed server was a Compaq 
Deskpro 66/M (see the illustration). The 
server's and NetFlex controller's mem- 
ory creates a large buffer to minimize 
the server's effects on client/server per- 
formance. We designed all tests so that 
there was a minimum of disk usage on 
the server, since frequent disk access 
could lower throughput and mask the 
performance of the adapter being tested. 
Additional test equipment included a 
diskless 286-based workstation with | 
MB of memory, to generate network 
traffic, and a DynaStar MiniHub. 

We used NetWare 386 version 3.11 
drivers supplied by each network-hard- 
ware vendor. We also used monolithic 
drivers for the 16-bit NICs if they were 
provided. We tested PCMCIA cards and 
portable adapters with ODI (Open Data- 
Link Interface) drivers, which reflects 
common usage. We tested the portable 
adapters in unidirectional mode and in 
the fastest mode that each one support- 
ed (i.e., bidirectional or EPP). 


APPLICATION TESTS 


We created the spreadsheet test by 
replicating the file-system access of Mi- 
crosoft Excel 4.0. Each call, including 
the file, location in the file, and size of 
the operation, was re-created in detail 
for the reading and writing of small (20 
KB) and large (100 KB) spreadsheets. 
We created the word processing test in 
a similar fashion by replicating the file- 
system operations of WordPerfect for 
Windows 5.1. 

We designed two tests using cc: Mail 
for Windows. Each is an actual cc: Mail 
application, which sends a message with 


Test-Bed Hardware and Software 


16-bit Ethernet NIC 


Client Ба... 


d мЯМмМа " 
Га а 


Compaq Deskpro 65/M 
• 66-MHz 486DX2 

„В MB of momory 

* 500-MB IDE hard drive 


Ethernet 
portable 
adapter 


Client 


Ethernet 
PCMCIA 
card 


Р. 


AST Power Exec 4/2551. 
* B MB of memory 

* 200-MB IDE hard drive 

» EPP 


an attached file to a specified user. One 
test attaches a small representative text 
file, while the other attaches a larger 
spreadsheet. Two similar tests run on 
DOS. The last Windows test was an 
application that reads and writes an in- 
dexed database. 

Once we compiled our transaction- 
per-minute data, we computed a speed 
index relative to the performance of the 
16-bit ISA-based National Semicon- 
ductor InfoMover NE2000plus. 

The performance of the 16-bit ISA 
adapters cannot be directly compared 
to that of the PCMCIA and portable 
adapters because they are tested on dif- 
ferent client workstations. Also, the NIC 
scores presented here aren't directly 
comparable to those from the August 
1993 Lab Report because we used a dif- 
ferent client workstation in our test-bed. 
This Lab Report also presents speed in 
a simplified index format rather than in 
transactions per minute. 


USABILITY 


We awarded points to products ac- 
cording to the number of features that 
they provided from our list of essential 
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Twisted-pair 
cabling 


ormiance 12515 


Windows 31 


е Spreadsheet 

* Word processing 
* Database 

е E-Mail (small file) 
e E-Mail (large file) 


MS-DOS 6.2 

* Low-level throughput 
* E-Mail [small file) 

* E-Mail (large file) 


DynaStar MiniHub 
NetWare 386 version 3.11 


= | 


Compaq Deskpro ББ/М 

* 24 MB of memory 

» 500-MB IDE hard drive 

» NotFlex EISA controller 
(bus-mastering) 


features (see the text box “Hassle-Free 
NICs” on page 248). The portable adapt- 
ers that received the highest features 
scores offered both bidirectional and 
EPP support, the ability to draw power 
from an external mouse or keyboard 
port, and a parallel port pass-through 
that enables you to simultaneously at- 
tach a printer and a NIC. 

We assessed three areas for our ease- 
of-use ratings: configuration of the 
adapter, installation of the network driv- 
ers, and quality of the technical manual. 
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PC-EXTENDER / е” 


Extend the distance between your PC and а 
keyboard, VGA monitor, and mouse up to 250 feet! 


'econd keyk board, n non itor and mouse 
x3 c 
he 1% your РС! ip to 25 О feet awa 


- г =з 


| © Supports PG/AT, PS/2 and 100% compatibles. 


кө Combine monochrome àrid color 
VGA monitors 


| * Mouse support dvalldble at 


both local and emote: 
workstations 


“ Switch selectable 
privacy mode 


мы лек 
Style or Mic! Tosoft, Logitech 


al mouse s ppor t availab v 
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Announcing Macintosh Support! 


i” 


Open up a new world of applications for 
your Macintosh! The new Mediator™ for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 


PC-EXPANDER Plus” 


Add up to 7 Keyboards, monitors and mice Contro! up to 96 file 
to your PC up to 250 feet away! ceyb oard, mon Itor г 


Supports all 100% IBM compatible computers 
AutoBoot" feature boots computers without user intervention 


New KeyScan"" feature for keyboard-controlled scanning 


Jumperless support for analog (VGA) and TTL video 


Add a second control center up to 150 feet away 


TNT LU gei NOS f г Each unit controls from 2 to 8 PCs; 
шад E rect a SR eee cascade up to 12 units 
| * Selectable 8 
privacy: mode 
* Automatic 


keyboard and 
mouse switching 


Cybex Corporation See us at A /> 

4912 Research Drive Huntsville, AL 35805 USA COMDER/ Spring 94 3 Z / = 
(205) 430-4000 (205) 430-4030 ах Booth #№4574 MIK CYBEX 
PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh is a registered % ; N 92 


trademark of Apple Computer, inc. Microsoft and Logitech are trademarks of thelr respective companies. 
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THE BEST 


CMCIA support by portable computers is 

becoming universal. For example, in our 

March Lab Report (see “46 Powerful Porta- 

bles”), 83 percent of the 486-based note- 
books and subnotebooks we reviewed contained 
at least one PCMCIA slot. In addition, internal and 
external PCMCIA-card readers are also available 
for desktop systems. 

The cards that we tested here conform to the 
PCMCIA release 2.01 Type II standard and to the 
IEEE 802.3 Ethernet standard; they conform to the 
standard dimensions of 2.16 by 1.35 by 1.3 inches. 
The cards are all software-configurable and draw 
their power from the client system, so they do not 
use external AC adapters. 

In the mobile market, these cards compete di- 
rectly against parallel-port Ethernet adapters. The 
average price for a PCMCIA Ethernet adapter is 
$257, which is also the average price for a portable 
Ethernet adapter with EPP support. In our overall 
tests, the PCMCIA adapters outperformed the 


portable adapters in EPP mode by an average of 


ГІ percent. 

However, we found that the performance ad- 
vantage of PCMCIA adapters was somewhat ap- 
plication-dependent. For instance, they outper- 
formed the parallel-port adapters by about 15 
percent in our spreadsheet benchmarks but posted 
only a 4 percent advantage in the cc:Mail for Win- 
dows tests, which tend to be more processor-in- 
tensive. 

We saw less than a 7 percent difference between 
the fastest and the slowest PCMCIA adapters (the 


PCMCIA CARDS 


` UNIVERSAL (55 


Most PCMCIA Ethernet card vendors provide their own C&S software 
with their adapter or include enabler drivers that let the card function in 
the absence of C&S. The problem with using enabler drivers is that they 
are typically designed by the vendor to get its particular PCMCIA card to 


` function, which is of little help if you want to install multiple PCMCIA 


adapters. Some vendors, including CNet, simply refer you to your system 
vendor for C&S software. 
Versa Technology has developed a third-party PCMCIA driver—CCM- 


STR.SYS version 2.06—that provides C&S for systems that lack these re- 


sources. The driver will automatically assign the next available memory 
and IRQ setting for Ethernet adapters when default settings conflict. 
This functionality is not available with token-ring NICs; their default set- 
tings must be changed via setup software. An advantage of the driver is 
that it requires only 24 KB of memory (versus the 53 KB required for typ- 


y ical C&S drivers). 


` CCMSTR.SYS loads into memory when you boot the host system. The | 


.. driver supports PCMCIA's hot-removal and insertion feature. However, the 
. driver does not support the hot removal of a card after Novell NetWare 


network drivers have been loaded. A pop-up window displays the type of 


- PCMCIA card present, its IRQ level, and 1/0 and memory addresses. 


Ме tested the CCMSTR.SYS driver on the CNet CN10BT and the Xircom 
CreditCard Ethernet Adapter, and it experienced no problems. 

Versa Technology is planning to bundle the CCMSTR.SYS driver with a 
desktop card reader that is now under development. The primary market 
for the driver is system vendors and OEMs, but a BBS from which to 
download the driver will be available. The driver supports PCMCIA versions 
1.0 through 2.1, and Versa Technology can supply a list of PCMCIA de- 
vices that have been successfully tested with its driver. Contact the com- 
pany at (714) 533-6668. 


3Com EtherLink III PCMCIA and Xircom’s CreditCard 
Ethernet Adapter, respectively). Consequently, ease of con- 
figuration and features largely determined our overall rankings. 

These PCMCIA adapters typically come with MAMs (me- 
dia-access modules), which connect the cards to the physical 
network. The Boca, CNet, 3Com, and Xircom adapters we 
tested do not require external modules for 10Ваѕе-Т con- 
nections because they can plug directly into an Ethernet hub. 
The Accton Ethernet PCMCIA Card's MAM comes with 
both 10Base-T and 10Ваѕе-2 connectors, and it automatical- 
ly identifies the proper cable type. 

Status lights can be very useful in diagnosing network 
problems. Typically LEDs, they provide link-status infor- 
mation and show whether data is being transmitted over 
the wire. All but two of the PCMCIA adapters in this review 
have at least two LEDs (either on the MAM or on the card it- 
self) for showing both link-status information and whether 
data is being transmitted over the wire. The exceptions are 
3Com’s EtherLink III PCMCIA, which has only one LED, and 
the Boca PCMCIA 10Base-T Ethernet Adapter, which does 
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not contain any status lights. However, neither model was 
hampered by its design: Both received ease-of-use ratings of 
excellent. 

Whether or not C&S (Card and Socket Services) is present 
on a client system largely determines how easy a PCMCIA 
adapter is to use and install. Socket Services is hard ware-de- 
pendent software that monitors each PCMCIA slot in a sys- 
tem to determine if a card is present. Card Services is a hard- 
ware-independent software management interface that controls 
communications between the PCMCIA card and the system. 
It makes system resources (e.g., IRQ [interrupt request], /O 
port, and base-memory address) available to the adapter and 
dynamically allocates the resources when you load the Net- 
Ware DOS ODI (Open Data-Link Interface) driver. 

The PCMCIA adapters from Ansel, Kingston, Microdyne, 
and National Semiconductor ship with their own C&S driv- 
ers (along with resource-table management software). The 
Boca PCMCIA 10Base-T Ethernet Adapter comes with its 
own C&S software, while the Black Box PCMCIA Ethernet 
Adapter 1OBT ships with a device driver that automatically 


Token Ring. 


TokenRx. A line of Token Ring network adapters 


and multi-station access units that feature on-site 


suppon by IBM's own Customer Engineers, The 
adapter cards feature 100% IBM driver compatibili- 
ty, tbe IBM designed TROPIC chip and a retall price 


of less than $400. 
"m... 


г. 
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PCMCIA Ethernet Cards, 

Combining indusiry leading performance 
with a retail price of less tban $200, 
EtheRx PCMCIA cards are setting new 
standards for portable connectivity. 
Mb They are available in both 


Ethernet 
Our EtheRx family of ISA and EISA Elbernet network interface 


cards, dual interface pocket adapters, concentrators and trans- 10Base-T and 10Base2 
ceivers provide solutions for a wide range of Etbernet connectiv- versions, support the 
ity needs. With uncompromised reliability and compasthtltty widest range of Type П 
plus value pricing, EtheRx is the ideal Etbernet choice. compliant notebook, 
laptop and desktop systems and are 
compatible with all popular network 


operating systems. 


Certified Compatibility. 


ESSE Kingston networking products 
are certified compatible with 
It runs with 


NetWare Novell Netware, Microsoft 
Windous for Workgroups and E 
LANManager, Artisoft LANtastic “ii 

e Rosor T 
and support every otber popular «ХОК 
network operating system including IBM 


۳ OS/2 Extended Edition 
and Banyan VINES. 


OUR LARGE STRIDES 
HAVE LED Gs 


product is individually tested prior to shipping, supported 
by free comprebensire technical assistance and is backed 
by a five-year warranty. 


INTO NETWORKING. 


71 Kingston Reliability. 
Network users enjoy tbe same 


More Information. 


For more information on tbe Kingston line of networking 


Ж reliability customers bave come products, contact your nearby Kingston dealer or call 
| to expect from Kingston memory (800) 435-2620, (714) 435-2600 or fax (714) 435-2699. 
FR and processor upgrades. Every In Canada: Dynalecb, Ltd. (416) 636-3000 or in 


Mexico: MPS Mayorista 325-00-03 
4 | | or Ingram Dicom 328-11-11. 


e Kingston 
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Circle 102 on Inquiry Card (RESELLERS: 103). 


At $345 it doesn’t 


Dumb hubs are, well, pretty dumb. 
But intelligent hubs cost too much. 
Now there’s an alternative. New 
Compex TP3000™ modular, 
manageable 6-port hub system. 

At $345 it’s a pretty smart solution 
for a dumb price. 

Stack the TP3000 in groups of 
four practically indefinitely. Any two 

tee, | 2000s may 
БАЖЫН be connected 
for 19” rack 
mounting — all 
hardware is 


eee included. And 
TP3000 hubs stack in here's the really 
groups of four. 


smart part. Add 
the IN3000" external intelligent 
module and you get all the hardware 
for SNMP and HMI hub management 
of up to 28 ports for only $745. When 
you figure the math, you're getting an 
upgradeable hub at under $50/port 


New Compex T 
manageable 6-р 
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y to buy dumb. 
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and a fully managed system for less 
than $76/port. 

Basically, with a TP3000 system a 
network can start small and then grow 
indefinitely. Two ports at the back of 
the compact unit let 


pi ci zd cdd reli . 

NETWORKED i you daisy chain the 
NATIONAL! connectors an 
Semiconpucror à СОппесіогв and 
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status LEDs are 
located on the front. One coax 
connector allows you to easily 
connect 10 Base T workstations to 
existing coax networks. Unlike other 
hubs, the TP3000 doesn't use data 
ports for expansion, so all ports are 
available for node connection. 

The payoff? You can easily start 
with a minimum network, then 


Add IN3000 for network management. 
Circle 74 on Inquiry Card (RESELLERS: 75). 
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efficiently grow to a large 

fully managed network in 

low cost steps. So why buy 
7 | dumb? With the Compex 
малыс ТРЗООО апа IN3000 hub 
system resellers and users 
have still another smart way to out- 
connect the rest. 


U.S.A. Office 
4055 E. La Palma. Unit C, Anaheim, CA 92807 
(714) 630-7302 * Fax (714) 630-6521 


Singapore Office 
Compex Systems Pte Ltd 
4 Kim Chaun Terrace, Singapore 1953 
(65) 288 8220 • Fax (65) 280 9947 


Germany Office 
ReadyL INK Networktechnology GmbH 
Alhert-Einstein-Strasse 42, 63322 Rödermark, Germany 
49 (0) 6074-98017 * Fax 49 (0) 6074-90668 


Dut-connecting the rest 


1993 Comper, lnc. Campert ік з registered trademark of Compex. Inc. 
ValueLone [s а табет of Соларен. Inc. 3Cnm and Біһегі ink are trademarks 
af ICom Corp. АЙ other trademarks and copyrights are the property of their 
respective holders 


allocates system resources if 
C&S is present. 

Compex, IBM, and Thom- 
as-Conrad supply enabler soft- 
ware drivers for use with their 
PCMCIA adapters. An enabler 
is a device driver that resides 
in CONFIG.SYS or AUTO- 
EXEC.BAT and accepts con- 
figuration parameters (e.g., 
IRQ, base I/O, and memory 
address). Enabler drivers can 
also take over if your system 
does not support C&S drivers 
provided by a peripherals ven- 
dor. But enablers can limit the 
functionality of the PCMCIA 
card. For instance, you must 
insert the adapter during driv- 
er initialization, and there is 
no card insertion/removal sup- 
port after you have booted up 
the system. In addition, you 
can make changes to the adapt- 
er’s default settings only in the 
NET.CFG file for NetWare 
DOS ODI workstations (or in 
the PROTOCOL.INI file for 
NDIS drivers). 

The driver software that is 
included with the CLI IC-Card 
T and the Addtron EP-200T 
PCMCIA cards automatically 
configures the adapters for you 
as long as C&S is present. The 
host automatically detects the 
available resources and then 
allocates them for use by the 
network adapter. 
= While we 


Rankings for were testing 


This Category C&S drivers 
Considered: 


and enablers 
or the Versa 
Technology 
driver (see the 
accompany- 
ing text box 
on page 252), 
we didn’t en- 
counter any 
compatibil- 
ity problems 
with our test- 
bed notebook. However, our 
tests didn't include running 
multiple PCMCIA cards in a 
single system, and incompati- 
bilities can possibly arise when 
you are using cards with dif- 
ferent drivers. 
KEY 
Poor А Fair AA 


Good AAA Excellent AAAA 
Yes = и 


»Y TE BEST 


marks. It comes with BNC and twisted-pair couplers 


<> that can be inserted only in their proper orientation.. 


PCMCIA CARDS 


For problem-free PCMCIA installation... 


3Com Etherlink I PCMCIA 


: This card, which uses a proprietary controller, 
«uu scored the best overall performance in our bench- 


The EtherLink 111 PCMCIA received ап ease-of-use 
rating of excellent thanks to its clear and comprehensive 
documentation and an installation program that automatically 


configures the card and loads the files necessary for it to function 


as a NetWare DOS ODI client. The EtherLink ШІ is not designed to 
communicate with Card Services; Its driver directly programs the 
PCMCIA controller in the client to configure the PCMCIA card. 

(To avoid conflicts, 3Com recommends that C&S not be installed 
unless {t's required by another: PCMCIA adapter.) 
Also worth noting are the first and second runners-up from 
Thomas-Conrad and National Semiconductor. Each sells for а 

price near that of the 3Com adapter and offers performance 
that's a negligible 3 percent slower than that of the leader. The ЕТ Thomas Conrad 
card ships with an enabler software driver. The National Semiconductor adapter offers. a 


C&S software driver. = 
NETWORK DRIVERS 
SPEED NETWARE ODI IPX NETBIOS UNIX 
PRICE INDEX EASE OF USE — FEATURES SERVER 
BEST 3Com EtherLink (1 PCMCIA $225 060 AAAA AAAA и v 
RUNNER-UP Thomas-Conrad TC5041-T $230 058  AAAA AAAA v м 
RUNNER-UP National Semiconductor InfoMover NE4100 5213 058 AAAA АДАА v v 
RUNNER-UP Xircom CreditCard Ethernet Adapter 5299 056 AAAA ААДА v ы 
RUNNER-UP Alta Research EtherMCIA UTP $299 058 AAAA AAAA м v v 
RUNNER-UP Accton Ethernet PCMCIA Card $199 057 AAAA AAAA v v v v v 
RUNNER-UP Microdyne NE4000T $249 058 AAAA AAA v 
RUNNER-UP Kingston EtheRx PCMCIA Adapter $179 0.58 AAAA AA v 
RUNNER-UP CLI IC-Card T $395 057 AAAA AAA м v v v 
RUNNER-UP IBM Credit Card Adapter $225 058 AAA AAA v v v 
Із $200 your limit? 
LOW COST Accton Ethernet PCMCIA Card 


This under-$200 card provides overall performance that's on a par 
with that of PCMCIA adapters that cost $100 more, The adapter's 
media coupler includes both 10Base-T and 10Base-2 connectors. 
The'card automatically detects the type of wiring in use, and an 
enabler program automatically. loads in the system’s configuration 
to allow the card to function in computers that do not include C&S, 
An installation utility helps you select hardware settings and copies 
the appropriate network drivers to a selected subdirectory. The | 
adapter's software also creates a batch file that logs the user on ta 

_ the network as а NetWare ODI client. High-quality documentation 

,  Sdds to the ease of installing and configuring the adapter. 

Kingston's EtheRx PCMCIA Adapter offers a slightly lower price | 


and fractionally better кеи than the Accton Ethemet PCMCIA Card. However, we found its 
standard features to be inferior, especially its selection of network drivers. 


PRICE 
BEST Accton Ethernet PCMCIA Card $199 
RUNNER-UP Kingston EtheRx PCMCIA Adapter $179 
RUNNER-UP Boca PCMCIA 10Base-T $195 


SPEED 
INDEX 
0.57 
0.58 
0.57 


EASE OF USE 
АДАА 
ЖАЛА 
AAAA 


FEATURES SERVER 

AAAA “ v 
AA v 
AA v 
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The ENTERPRISE PRINTERS 
From Mannesmann Tally 
Auto-Switching Support for bar code capability and all models print 


IBM? Systems and PC Networks POSTNET bar codes at text speeds. All 
(or DEC® Systems): Auto-switching 18,000 pages | line matrix models now provide built-in | 
serial & parallel I/O on all models E — QMS” CODE V™ Version 2 compatibility 
supports local and remote hosts at the Tago [5000 pm 22,400 pages | at no additional cost. 

|МТ645 | 450 Ipm** 80,000 pages | Heavy Forms Printers: Straight 


same time (Optional: IBM Twinax/Coax 
& parallel). paper paths and easy front loading make 
ИТЕ | Ірі nO (ы these printers ideal for high-volume print- 


Auto-Switching Emulations: 
t ing of heavy multi-part forms and labels 


The host-selected PC and System printer 


emulations switch with the interfaces. "varies w/column width "lines per minute То find out more about Mannesmann Tally 
Full Speed & Functionality for All Platforms: Enterprise Printers, just call: — 

All of the speed and functionality of Mannesmann Tally 1-800-843-1347 Ext. 41 

printers is maintained in a variety of line printer and dot 

matrix printer emulations. MAN NESMANN 


POSTNET & Industrial Bar codes: All Enterprise Tal ly 


Printers from Mannesmann Tally offer built-in industrial 


TBM is a registered trademark of International Busi Machines Corporation. : 
QMS is a registered trademark and CODE V ia a trademark of QNS, Шс. Mannesmann Tally Corporation 
DEC ів a registered trademark of Digital Equipment Corporation. Kent, Washington 


Circle 105 on Inquiry Card (RESELLERS: 106). 


Portable adapters quickly con- 
nect via the parallel port to 
portable and desktop computers, 
which may not have an available 
expansion slot for a standard 
adapter. Because you connect 
these adapters to the parallel port, 
there are no I/O or interrupt con- 
flicts, and there’s no need to re- 
set jumpers or switches. 

The portable adapters we test- 
ed automatically detect which 
parallel port of the system is 
being used, and many automat- 
ically configure the adapter to 
run in the highest performance 
mode, All but six of the portable 
adapters we looked at came with 
connectors for both twisted-pair 
and thin coaxial cable. 

But the trade-off for the con- 
venience of a portable adapter is 
slow performance. For example, 
the fastest one we tested, the CLI 
PE-EPPct, has throughput simi- 
lar to that of an 8-bit ISA NIC, 
even when us- 
ing an EPP. 

Unidirec- 
tional parallel 
ports send 8 
bits of data 
at a time, but 
they receive 
FEATURES 25% only 4 bits of 
data at a time. 
Bidirectional 
parallel ports 
send and re- 
ceive 8 bits of data at a time, 
which can improve performance 
by as much as 50 percent over 
that of unidirectional ports. EPPs 
can approximate the perfor- 
mance of a standard 8-bit inter- 
nal network adapter. For EPP 
mode to function, it must be sup- 
ported by both the system and 


PERFORMANCE 50% 


the portable adapter. 
KEY 
Poor A Fair AA 


Good AAA Excellent AAAA 
Yes = wv 


When you can’t sacrifice your printer port... 


ISK Л л: 7.) Compex Para Рогі-Е 


—— This.fast adapter uses a National Semiconductor Ethernet 
ENTE! controller and comes with twisted-pair and BNC connectors. 
ee The Para Port-E supports standard, bidirectional, and EPP 

ed parallel ports, and it draws power from the: system's keyboard 

connector (an external power adapter is available as a $70 

option). This and-the Longshine LCS-8834P-M (see the low-cost winners, 
below) are the only adapters that provide parallel pass-through ports, which let you attach a printer d with the 
portable adapter. The Para Port-E comes with a Novell NetWare ODI driver that automatically detects which 
parallel port is being used and sets the adapter to the highest performance mode. 


SPEED SUPPORTS PARALLEL WARRANTY STATUS 

PRICE INDEX ЕАЅЕ OF USE FEATURES FPP PASS-THROUGH (YEARS) LIGHTS 
BEST Compex Para Port-E 509 053 AA AAAA v v^ 5 E 
RUNNER-UP СИ PE-EPPct $199 054 AAA АДАА ғ 5 3 
RUNNER-UP Xircom Pocket Ethernet Adapter Ill $349 049 AAAA AAA v 5 2 
RUNNER-UP GVC Technologies PE-002BT $229 052 AAA AAA v 5 6 
RUNNER-UP Kingston Dual Interface Ethemet Adapter $245 052 АА AAA v 5 6 
RUNNER-UP SMC ElltePort Combo $299 053 AAA AA и 5 4 
RUNNER-UP DEC Pocket Ethernet Adapter 5229 052 АА AA v 1 2 
RUNNER-UP Lancast 4107 Pocket Ethernet Adapter EPP 5225 040 АА AAA v 3 6 


Are speed and price important? 


This adapter's overall performance is by far the fastest in the under-$200 class, and it is 
second to no other adapter we tested at any price. It uses a Myson Ethernet controller and 
includes twisted-pair and BNC connectors. Powered by an external AC adapter, thé PE- 
EPPct supports standard, bidirectional, and EPP parallel ports and provides automatic 
configuration. LEDs show power/link, reception, transmission, collision, and jabber. 


SPEED SUPPORTS PARALLEL WARRANTY STATUS 

6.2.” I PRICE INDEX FASE OF USE FEATURES EPP PASS-THROUGH (YEARS) — LIGHTS 
BEST CLI PE-EPPct $199 054 AAA АЛАА v 5 3 
RUNNER-UP Longshine LCS-8834P-M $189 036 AAA AA v 1 3 
RUNNER-UP ӘУЕС FD100 $120 092 АА АА 5 3 


For the best unidirectional performance... 


Xircom Pocket Ethernet Adapter Ill 


A compact. unit measuring roughly the size of a business card, this adapter provides 
above-average unidirectional performance and is-among the-easiest to use, thanks 
їо а rubber grip that makes the unit a breeze to attach and remove from the parallel 
port. The adapter draws power from PS/2-style mouse ports, and an external AC 
adapter is included. You must install a driver to use the Pocket Ethernet Adapter Ill 
in EPP mode. The excellent documentation stands out for its clarity. 


SPEED SUPPORTS PARALLEL WARRANTY STATUS 

PRICE INDEX’ EASE GF USE FEATURES EPP PASS-THROUGH (YEARS) LIGHTS 
BEST Xircom Pocket Ethernet Adapter Ill $349 033 AAAA ААА и 5 2 
RUNNER-UP CLI PE-EPPct $199 035 AAA AAAA Vv 5 3 
RUNNER-UP Kingston Dual Interface Ethernet Adapter $245 034 АА AAA v 5 6 
RUNNER-UP GVC Technologies РЕ-0028Т $229 031 AAA AAA v 5 6 
RUNNER-UP Longshine LCS-8834P-M $189 0.33 AAA AA e^ 1 3 
RUNNER-UP SVEC FD100 81242 032 AA AA 5 3 
RUNNER-UP Lancast 4107 Pocket Ethernet Adapter EPP $295 031 АА AAA v 3 6 


' Using unidirectional paralle! ports. 
JUNE 1994 BY TE/NSTL LAB REPORT 257 


ETHERNET ADAPTERS 


[= 
z 
9 
ù 
W 
Ұ 
th 
q 
=! 


You can attach a printer cable to the parallel pass- | The Accton Ethernet 


through ports of the ти PCMCIA Сага» 
Рага Port-E and the 
coupler comes with both 
Longshine 
LCS-8834P- 10Base-T and 10Base-2 
M. This connectors and still 
all 
piis manages to be compact and 
you to 
install a light; the type of cabling à 
portable used is auto-selectable. The 3Com EtherLink Ill offers a 
network 


similarly flexible design. It comes with two types of cables, one 
with a BNC connector and the other with a twisted-pair 


to print through the parallel port. connector. 


adapter without 
losing the ability 


The Black Box Modular Parallel Adapter features modular media units, 
so you don't need to purchase a new adapter if there is a media change. You simply 
attach the modular media unit that matches the cabling system, and the adapter 
reattaches to the network. 


Dubious Achievements 


The GVC NIC-2003BT is software-configurable only with respect to its emulation mode 
(NE2000 or Western Digital 8013EBT). All other settings, including the media type, IRQ, base /О, and 
interrupt, are configured through jumper settings, which can be tedious to change. This also requires that you 
open up your system to access the card. These settings can be altered via койа without powering down 


the host, on all other 16-bit ISA adapters. 


The design of the Danpex ЕМ-6000ВТ portable adapter 
is subpar. Your fingers tend to slip off the wheels that are used to tighten 
its screws. Its RJ-45 and BNC connectors are located on the back of the 

unit, along with the plug for the unit's external AC adapter. Two 

LEDs are sandwiched between the connectors, which makes them 


difficult to monitor. 
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RAIDION" LT and LS Series disk 
array subsystems are designed for 

use with either Novell NetWare 
3.1x/4.x or IBM OS/2. 


Easy Upgrade. — 
RAIDION, configured ۱ 
with 2 modules, pro- 

vides mirrored fault 
tolerance up to 3 GB. , 
Adding just one тоге “8 
module and installing ¥ 
RAIDWARE", doubles **« = 
user capacity and 
upgrades the array to 
RAID 5. Each array can 
be expanded to 32 ve 
modules and93GB. .. 


Exceptional T 
Warranty. Thereis . 
a full 5 year warranty = 
on all Micropolis high- e.. 
capacity disk drives. _ == 


CAPACITY DRIVE FORM 
|. 1050MB_ | LT3.5-inch 
LM 1760 1,760MB  LT3.5-inch 


Other RAIDION RM2100 — 2,00MB  LS525-Inch 
components Carry 399 | RM3020 3020MB 155.25-1псһ 

a 3 year warranty. — ] Other add-on module capacities available. 
Hot-Swap and Hot Replace- Award Winning. Ina Economical. An LT Series three 
ment features allow RAIDION to benchmark comparison of arrays, module 2GB array is approximately 
be serviced while your network Corporate Computing said: “Raidion 56,200. Ап LS Series Raid 5 array with 
remains up and running. In addi- was our overall winner with an impressive а capacity of 6GB lists for under 

tion, RAIDION can be configured combination of high performance, low cost, $13,000. That's about $2.00 per МВ. 
with an On-Line Spare, which and unparalleled expandability.” мау 1993. | RAIDION's low price makes fault toler- 
activates automatically upon drive —— RAIDION was also named LAN ance affordable for any size network. 
failure ensuring continuous fault- Magazine's Disk Array Product of For the name of the reseller nearest 
tolerant operation. the Year for 1994. you, call toll free 1-800-395-3748. 


NetWore 
Tested and 
Approved 


All logos and names are the property of their respective owners. 


Circle 108 on Inquiry Card. 
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* = BYTE Best. ' Relative to the NE2000plus. which equals 1. Scores are not directly comparable among technology types. Excellent AAA A Good AAA Fair AA Poor A 
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" ч | ч кү" ш mS шт £X 
ROLL CALL OF ETHERNET ADAPTERS 
SPEED 
VENDOR MODEL PRICE INDEX: EASE OF USE FEATURES CONTROLLER VENDOR 
Addiron Technology AE-200JL-N $95 1.00 AAA ААДА Winbond 
Allied Telesis, Inc. AT-1500BT Plus $100 1.03 AAAA аһ АМО 
Alta Research Carp. EtherCombo-16+ T/C $99 1.00 AAAA AAAA National Semiconductor 
Anco Technology, Inc. E-16CT $55 0.99 AA AA Anco 
Ansel Communications NS2000-3 $149 0.99 AA AAA National Semiconductor 
Arco Electronics AC-9000S $150 1.01 AA AAA SMC 
Artisoft, Inc. Node Runner/SI 2000/T $124 1.00 АДАА А Artisoft 
CeLAN Technology, Inc, E2000C $89 1.01 AAA AAA Realtek 
CLI, Inc. Ether-16T $99 1.01 AA AA Myson 
CNet Technology CN888E $149 1.00 AAAA АДАА Nationa! Semiconductor 
Compex, Inc. ENet 16 Combo/VP $99 1,01 AAAA AAA National Semiconductor 
CompuLAN Technology, Inc. E650 Plus $99 0.99 AAA AA UMC 
Danpex Corp. EN-2400P3 $88 1.00 AA AA Winbond 
Digital Equipment Corp. EtherWorks 3 Turbo/TP $155 0.98 AA AAA DEC 
Elisa Technology ETI-LANOO2TLC $45 1.00 AA AAAA National Semiconductor 
GVC Technologies, Inc. NIC-2003BT $109 1.00 AA AAAA National Semiconductor 
Hewlett-Packard Co. PC LAN Adapter NC/16 TP $119 1.02 AAAA AA AMD 
НТІ Networks HT-NE 2000E3 $109 0.99 AA AAA Winbond 
IBM Corp. LAN Adapter for Ethernet TP $95 0.97 AAA AA National Semiconductor 
Inte! Corp. EtherExpress Flash TP $139 0.99 AAAA AAA Intel 
Kingston Technology Corp. EtheRx 2000 Plus Triple Interface $89 0.97 AAAA АА National Semiconductor 
Lancast 4116 Combo Card $79 1.00 АА ААДА National Semiconductor 
Lannet, Inc. LEC-45T/AT $269 1.01 AAA AAA SMC 
Longshine Microsystem, Inc. LCS-B634L-TBA $79 1.01 АДАА ААА LSIC 
Microdyne Corp. NE2000T plus $97 0.99 AAA AA National Semiconductor 
National Semiconductor InfoMover NE2000plus $97 1.00 AAA AAA National Semiconductor 
Ocean Information Systems Ethernet-2000--3 $75 0.97 AAA AA AMD 
Racal InterLan, Inc. EtherBlaster TP $159 1.02 ААДА AAA AMD 
Standard Microsystems Com. Elite16T Ultra $129 1.04 ААДА АА SMC 
Sureman Cornputer Corp. Surecom EP-301T $119 1.01 AAA AAA Surecom/Maxonics 
SVEC Computer Corp. Е004901 $69 0,99 АА AAA UMC 
Thomas-Conrad Corp. ТС5143-Т $968 1.00 AAAA AAAA National Semiconductor 
T зсот Corp. EtherLink Ill $43 1.07 АЛАА AAAA 3Com 
Top Microsystems Corp. TE-2015C $119 1.00 AA AAA Winbond 
Xinetron, Inc. Xi-321TCA $79 1.01 AA AA ATC 
Accton Technology Corp. Ethemet PCMCIA Card $199 0.57 AAAA AAAA Accton 
Addtron Technology EP-200T $259 0.57 AAAA AA National Semiconductor 
Alta Research Corp. EtherMCIA UTP $299 0.58 AAAA AAAA National Semiconductor 
Ansel Communications NP 6800-T $249 0.58 AAAA AA National Semiconductor 
Black Box Corp. PCMCIA Ethernet Adapter 10BT $349 0.57 AAA AA Proprietary 
Boca Research, Inc. PCMCIA 10Base-T Ethernet Adapter $195 0.57 AAAA AA Fujitsu 
CLI, Inc. IC-Card T $395 0.57 AAAA AAA Myson 
CNet Technology CN10BT $299 0.58 AAAA AA Nationai Semiconductor 
Compex, Inc. ENet-MCIA $249 0.58 AAAA AA National Semiconductor 
IBM Corp. Credit Card Adapter for Ethemet $225 0.58 AAA AAA National Semiconductor 
Kingston Technology Corp. EtheRx PCMCIA Adapter $179 0.58 АДДА АА National Semiconductor 
Microdyne Corp. NE4000T $248 0.58 AAAA AAA National Semiconductor 
National Semiconductor InfoMover NE4100 $213 0.58 AAAA AAAA National Semiconductor 
Thomas-Conrad Corp. TC5041-T $230 0.58 AAAA AAAA National Semiconductor 
3Com Corp. EtherLink Ill PCMCIA $225 0.60 АДАА AAAA 3Com 
Xircom, Inc. CreditCard Ethemet Adapter $299 0.56 AAAA ААДА Fujitsu 
Addtron Technology EP-300T $159 0.23 AAA A National Semiconductor 
Black Box Corp. Modular Parallel Adapter W/SPC $325 0.33 AA АА National Semiconductor 
CLI, Inc. PE-EPPct $199 0.54 AAA AAAA Myson 
CNet Technology CN60ET $249 0.37 А АА Tamarack 
А Compex, Inc. Para Port-E $209 053 AA AAAA National Semiconductor 
Danpex Corp. EN-6000BT $185 0.28 A AA Realtek 
Digital Equipment Corp. Pocket Ethemet Adapter $299 0.52 AA AA DEC 
GVC Technologies, Inc. PE-002BT $229 0.52 AAA AAA SMC, Intel, Nat'l. Semi. 
Kingston Technology Corp. Dual Interface Ethemet Adapter $245 0.52 AA AAA National Semiconductor 
Lancast 4107 Pocket Ethemet Adapter EPP $295 0.49 AA AAA Tamarack 
Longshine Microsystem, Inc. LCS-8834P-M $189 0.36 AAA AA Realtek 
Standard Microsystems Corp. ElitePort Combo $299 0.53 AAA AA SMC 
Sureman Computer Corp. Surecom EP-401 $235 0.49 AA AA Tamarack 
SVEC Computer Corp. Е0100 $129 0.32 AA AA Realtek 
Xircom, Inc. Pocket Ethernet Adapter III $349 0.49 AAAA AAA Fujitsu 


FEATURES CONTINUE ON NEXT PAGE 


HARDWARE- AUTOMATIC SHARED PROGRAMMED MEDIA SUPPORT' BOOT ROMS EMULATIONS 
ELLA. ZZ ипи зы NEA 1. A WEM иш из шт 
v v v v v v 
v v v v v v 
v v и v v v и v v 
v v v v 
v v v v v v v 
v v v v 
v v Third-party v 
v v v v v v 
v v v 
vi v v v v v v v 
v v v v v и v v 
v v v v v 
v v v v v 
м v v v 
v v Pl v ым v 
v v v v v v 
v v v " 
v v v v v 
v v v v v 
v v v v v 
v v v v v v v 
v v v v v ы v v 
v v v v v v v v v v 
v v ми v v v v v 
v v ы v 
v v v ы v 
и v Y v v v v v 
v v v v v v 
v v v v v v 
ы/ v v v v v v 
v v v ы v 
v v v v v v v 
f v Ф? м v v 
v v v v ы v 
v v v v v v 
v N/A N/A N/A N/A N/A 
C&S? v v N/A N/A N/A N/A N/A 
v v МА N/A N/A МА МА 
cas v v N/A N/A N/A N/A N/A 
C&S v N/A N/A N/A NYA N/A 
v N/A N/A N/A N/A N/A 
cas v N/A N/A М/А МА М/А 
v N/A N/A N/A N/A N/A 
v v N/A N/A N/A N/A N/A 
v N/A N/A N/A N/A N/A 
C&S v v N/A N/A N/A N/A М/А 
C&S v N/A N/A N/A N/A N/A 
cas v v N/A N/A N/A N/A N/A 
v N/A N/A N/A N/A N/A 
v v v N/A N/A N/A МА МА 
cas v v N/A N/A N/A N/A N/A 
Automatic N/A v N/A N/A N/A N/A N/A 
Automatic N/A v N/A N/A N/A N/A N/A 
Automatic N/A w^ v N/A МА МА МА МА 
Automatic N/A v N/A N/A N/A N/A N/A 
Automatic WA v v WA N/A WA МА WA 
Automatic N/A v v N/A N/A N/A N/A N/A 
Automatic N/A v N/A N/A N/A МА М/А 
Automatic N/A v v N/A N/A N/A N/A N/A 
Automatic N/A ы v N/A N/A МА М/А М/А 
Automatic М/А v v N/A N/A N/A N/A N/A 
Automatic N/A v v N/A N/A N/A N/A N/A 
Automatic NA v v v N/A N/A N/A N/A N/A 
Automatic N/A wi v N/A N/A N/A N/A N/A 
Automatic N/A v v N/A N/A N/A N/A N/A 
Automatic М/А МА МА МА МА МА 


2 All the NICs in this report were software configurable. * C&S = Card and Socket Services. * All products supported twisted-pair. N/A = not applicable. w = yes. 
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ROLL 


VENDOR 


Addtron Technology 

Allied Telesis, Inc. 

Alta Research Corp. 

Anco Technology, Inc. 
Ansel Communications 
Arco Electronics 

Artisoft, Inc. 

CeLAN Technology, Inc. 
CLI, inc. 

CNet Technology 

Compex, Inc. 

CompuLAN Technology, Inc. 
Danpex Corp. 

Digital Equipment Corp. 
Elisa Technology 

GVC Technologies, Inc. 
Hewlett-Packard Co. 

НТІ Networks 

IBM Corp. 

Intel Corp. 

Kingston Technology Corp. 
Lancast 

Lannet, Inc. 

Longshine Microsystem, Inc. 
Microdyne Corp. 

National Semiconductor 
Ocean Information Systems 
Racal InterLan, Inc. 


Standard Microsystems Corp. 


Sureman Computer Corp. 
SVEC Computer Corp. 
Thomas-Conrad Corp. 
3Com Corp. 

Top Microsystems Corp. 
Xinetron, Inc. 


Accton Technology Corp. 
Addtron Technology 

Alta Research Corp. 
Ansel Communications 
Black Box Corp. 

Boca Research, Inc. 

CLI, Inc. 

CNet Technology 
Compex, Inc. 

IBM Corp. 

Kingston Technology Corp. 
Microdyne Corp. 
National Semiconductor 
Thomas-Conrad Corp. 
3Com Corp. 

Xircom, Inc. 


Addtron Technology 
Black Box Corp. 
CLI, Inc. 

CNet Technology 


ТШ Compex, Inc. 
~ Danpex Corp. 


Digital Equipment Corp. 
GVC Technologies, Inc. 
Kingston Technology Corp. 
Lancast 

Longshine Microsystem, Inc. 


Standard Microsystems Corp. 


Sureman Computer Corp. 
SVEC Computer Corp. 
Хігсот, Inc. 


$9 = BYTE Best. v= yes. 


MODEL 


AE-200JL-N 
AT-1500BT Plus 
EtherCombo-16+ T/C 
E-18CT 

NS2000-3 

АС-90005 

Node Runner/SI 2000/T 
E2000C 

Ether-16T 

СМ88ВЕ 

ENet 16 Combo/VP 
E650 Plus 

EN-2400P3 
EtherWorks 3 Turbo/TP 
ETI-LANOO2TLC 
NIC-2003BT 

PC LAN Adapter NC/16 TP 
HT-NE 2000E3 

LAN Adapter for Ethernet TP 
EtherExpress Flash TP 
EtheRx 2000 Plus Triple Interface 
4116 Combo Card 
LEC-45T/AT 
LCS-8634L-TBA 
МЕ2000Т plus 
InfoMover NE2000plus 
Ethermet-2000+3 
EtherBlaster TP 
Elite16T Ultra 

Surecom EP-301T 
FD04901 

ТС5143-Т 

EtherLink ill 

TE-2015C 

Xi-321TCA 


Ethemet PCMCIA Card 

EP-200T 

EtherMCIA UTP 

NP 6800-T 

PCMCIA Ethernet Adapter 10BT 
PCMCIA 10Base-T Ethemet Adapter 
IC-Card Т 

CN10BT 

ENet-MCIA 

Credit Card Adapter for Ethernet 
EtheRx PCMCIA Adapter 
NE4000T 

InfoMover NE4100 

ТС5041-Т 

EtherLink ill PCMCIA 

CreditCard Ethernet Adapter 


EP-300T 

Modular Parallel Adapter W/SPC 
PE-EPPct 

CN60ET 

Para Port-E 

EN-6000BT 

Pocket Ethemet Adapter 
PE-002BT 

Dual Interface Ethernet Adapter 
4107 Pocket Ethemet Adapter EPP 
LCS-8834P-M 

ElitePort Combo 

Surecom EP-401 

FD100 

Pocket Ethemet Adapter ІН 
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PHONE 


(510) 770-0120 
(415) 964-2771 
(305) 428-8535 
(714) 992-8000 
(408) 452-5041 
(305) 925-2688 
(602) 670-7400 
(408) 434-6888 
(714) 572-8000 
(408) 954-8000 
(714) 630-7302 
(408) 432-8899 
(408) 437-7557 
(508) 486-6949 
(510) 651-5817 
(201) 579-3630 
None 

(408) 745-0100 
None 

(503) 629-7354 
(714) 435-2600 
(603) 880-1833 
(714) 752-6638 
(310) 903-0899 
(703) 739-0500 
(408) 721-5000 
(818) 339-8888 
(508) 263-9929 
(516) 435-6000 
(818) 333-7730 
(714) 756-2233 
(512) 836-1935 
(408) 764-500 
(408) 980-9813 
(408) 727-5509 


(408) 452-8900 
(510) 770-0120 
(305) 428-8535 
(408) 452-5041 
(412) 746-5500 
(407) 997-6227 
(714) 572-8000 
(408) 954-8000 
(714) 630-7302 
Мопе 

(714) 435-2600 
(703) 739-0500 
(408) 721-5000 
(512) 836-1935 
(408) 764-500 
(818) 878-7600 


(510) 770-0120 
(412) 746-5500 
(714) 572-8000 
(408) 954-8000 
(714) 630-7302 

(408) 437-7557 
(508) 486-6949 
(201) 579-3630 
(714) 435-2600 
(603) 880-1833 
(310) 903-0899 
(516) 435-6000 
(618) 333-7730 
(714) 756-2233 
(818) 878-7800 


TOLL-FREE PHONE 


(800) 998-4638 
(800) 424-4284 
(800) 423-8535 
(800) 545-2626 
(800) 998-2675 
(800) 458-1666 
(800) 846-9726 
(800) 272-3526 
(800) 727-5250 
(800) 486-2638 
(800) 279-8891 
(800) 486-8810 
(800) 452-1551 
(800) 344-4825 
None 

(800) 289-4821 
(800) 533-1333 
None. 

(800) 426-2255 
(800) 538-3373 
(800) 435-2620 
(800) 752-2768 
(800) 435-7535 
None 

(800) 255-3967 
(800) 231-6072 
(800) 325-2496 
(800) 526-8255 
(800) 762-4968 
Мопе 

Мопе 

(800) 332-8683 
(800) 638-3266 
(800) 827-8721 
(800) 345-4415 


(800) 926-9288 
(800) 998-4638 
(800) 423-8535 
(800) 998-2675 
Мопе 

Мопе 

(800) 727-5250 
(800) 486-2638 
(800) 279-8891 
(800) 426-2255 
(800) 835-2545 
(800) 255-3967 
(800) 231-6072 
(800) 332-8683 
(800) 638-3266 
(800) 874-7875 


(800) 998-4638 
Мопе 

(800) 727-5250 
(800) 486-2638 
(800) 279-8891 
(800) 452-1551 
Мопе 

(800) 289-4821 
(800) 435-2620 
(800) 752-2768 
Мопе 

(800) 762-4968 
None 

None 

(800) 874-7875 


INQUIRY 
NUMBER 
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1111 
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1383 
1384 
1385 
1386 
1387 
1388 


JUNE 1994 BYTE/NSTL LAB REPORT 263 


PROGRAMME 
COOKB( 
1010001 


0101011]. 010 
ROOT £0 


BYTE's Mac Programmer's Cookbook 
by Rob Terrell Includes One 3.5-Inch Disk. 
$29.95 

ISBN: 0-07-882062-6 


BYTE's DOS 


BYTE's Windows 

Programmer's Programmer's 

Cookbook Cookbook 

by L. John Ribar by Craig Menefee, 

Includes One Lenny Bailes and 

CD-ROM Disk. Nick Anis 

$34.95 Includes One 

ISBN: 0-07-882037-5 CD-ROM Disk. 
$34.95 


ISBN: 0-07-882048-0 


Available now at your local book and computer stores: 
Ватез Лоре Ge ROOKSTAR Borders 

CROWN w BOOKS ЕСЕКТЕК MICIO ENE? 
Sori wane пе Waldenbooks 


or call 1.800.822.8158 any time. Mention key code SF64BYL 
and use your American Express, VISA, Discover, or Mastercard. 


Circle 115 on inquiry Card. 


Secret 


Recipes 
FOR THE SERIOUS 


CODE CHEF 


No longer underground...the best-kept 


secrets and profound programming tips 


have been liberated! You'll find them all 


in the new BYTE Programmer's 


Cookbook series — the hottest hacks, 


facts, and tricks for veterans and 


rookies alike. 


These books are 


accompanied by a CD-ROM or disk 
packed with code from the books plus 
utilities and plenty of other software 


tools you'll relish. 


BYTE's OS/2 
Programmer's 
Cookbook 

by Kathy Ivens and 
Bruce Hallberg 
Includes One 
CD-ROM Disk. 
$34.95 

ISBN: 0-07-882039- | 


_ ALSO FROM BYTE 


EVIE 


BYTE Guide 
to CD-ROM 
by Michael Nadeau 
Includes One 
CD-ROM Disk. 
$39.95 

ISBN: 0-07-88 1982-2 


Osborne :: 


Get Answers- Get Osborne 


For Accuracy, Quality and Value 
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КЗ Core Technologies 


PowerPC 604 Weighs In 


Six execution units and dynamic 
branch prediction highlight IBM/ 


Motorola's new processor 


BOB RYAN AND TOM THOMPSON 


W ith the backing of parents IBM, Motorola, and Ap- 
ple, the PowerPC architecture has the best chance 
of taking significant market share away from the 80x86. 
The appeal of the original PowerPC—the 601—was that 
it offered the performance of the original Pentium for 
the price of a 486. The latest PowerPC, the 604, raises the 
stakes by offering performance that is 50 percent better 
than the latest Pentium, the 100-MHz P54C. 

Pricing hadn't been established at the time of this writ- 
ing, but Russell Stanphill, codirector of the IBM/Motor- 
ola Somerset design facility, says that 604 pricing will 
maintain the price/performance advantage that the Power- 
PC in general enjoys over the 80x86. The P54C current- 
ly sells for $995 per thousand and will likely be under 
$900 by fall. Despite its higher performance, the 604 
will have to beat this price significantly to make reason- 
ably priced 604-based personal computers possible. 

At 100 MHz and with | MB of secondary cache and a 
66-MHz bus, 604 simulations provide 160 SPECint92 
and 165 SPECfp92, easily eclipsing the 100 SPECint92 
and 80 SPECfp92 of the P54C. The design team achieved 
this performance by incorporating six separate execu- 
tion units into the processor, three more than the 601 and 
two more than the 603. In addition, the 604 employs dy- 
namic branch prediction to keep the execution units filled 
with instructions, yet it retains full compatibility with 
the other PowerPC processors. 

The 604 will sample in the third quarter of this year and 
ship in at least limited-volume quantities in the fourth 
quarter. You can expect to see systems from Apple and 
IBM based on the part late this year or early next year. 


Inside 604 
With personal computers—as opposed to workstation- 
class machines—integer performance is everything, and 
the 604 microarchitecture betrays its PC leanings. Of its 
six execution pipelines, three are dedicated to integer 
functions. Two of the integer units handle single-cycle, 
register-to-register instructions, while the third is a more 
complex three-stage pipeline that handles integer multi- 
plies and divides. The 604 is the first MPU (micro- 
processor unit) to offer three integer pipelines. 

The other execution units in the 604 are an IEEE 754— 
compatible FPU, a load/store unit that moves data be- 
tween registers and memory, and a branch unit that han- 


dles changes in the flow of instructions into the proces- 
sor. The execution units are fed instructions and data by 
separate 16-KB, four-way set-associative instruction and 
data caches, which in tum communicate off-chip through 
the bus interface unit. 

The 604 fetches up to four instructions per cycle from 
the instruction cache. It deposits these into an eight-entry 
prefetch/decode buffer. The bottom four entries of this 
buffer decode the instructions—that is, they determine the 
resources that each instruction requires. 

Once decoded, up to four instructions per cycle move 
to the dispatch buffer. Here, the dispatch logic assigns a 
rename buffer as the destination for any writes to a reg- 
ister that an instruction makes, and it reads the instruc- 
tion's operands from architectural registers or previous- 
ly assigned rename buffers. The 604 contains 12 rename 
buffers for the 32 GPRs (general-purpose registers), and 
eight for the 32 FPRs (floating-point registers). To han- 
dle all the register accesses required by the multiple 
execution units, the 604 provides 
eight integer, three floating-point, 604 FA 
and one condition register read ports. ^ 
The use of rename buffers keeps in- 
structions that are executing specu- 
latively from updating architectural 
registers. 

The dispatch logic also assigns 
each instruction an entry in the 16- | 
entry reorder buffer, which tracks 
the status of every instruction—in- 
cluding whether the instruction is 
executing speculatively—from dis- 
patch to completion. Thus, the 604 
can have no more than 16 instruc- | 
tions executing—speculatively or 
otherwise—at any one time. If the 


| ешш Ie семь 4 ! 
reorder buffer is full, dispatch stops ^^" ^" tal] "m 


until one or more entries become 
available. 


Dispatch and Execution 
From the dispatch buffer, instruc- 
tions move to the execution units— | 
up to four per cycle, although no © 
more than one per execution unit per 
cycle. Instructions are dispatched in 
program order, and no instruction . 
can dispatch after a branch instruc- | 
tion in the same cycle. 
Each execution unit is fronted with a two-stage reser- 
vation station to keep a stalled execution unit from block- 
ing dispatch to other units. If the execution stage is busy, 
instructions wait here until the first stage is clear. They 
also wait here if any of their operands are not available. 
continued 
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A data-forwarding mechanism feeds the reservation stations, al- 
lowing operands to be made available to follow-on instructions 
before the instructions that produce them complete writeback. 
Note that if an instruction with all its operands available is dis- 
patched to an idle execution unit whose reservation station 15 
empty, the instruction issues immediately to the execution stage. 
Instructions issue from the reservation stations to the individ- 
ual execution units. With the branch, floating-point, and load/store 
units, instructions issue in order from the station to the unit. With 
the integer units, an instruction can issue out of order from the sta- 
tion to the unit. Thus, the 604 supports in-order dispatch; in-or- 
der issue within the branch, load/store, and floating-point units; 
out-of-order issue in the integer units; and out-of-order execution. 
The 604 uses the reorder buffer to ensure that instructions 
complete in program order, thus ensuring the integrity of the ar- 
chitectural model. For example, if an instruction executing out of 
order causes an exception, the exception is noted in the reorder 
buffer and isn’t handled until the instruction is retired from the 
buffer. Exceptions are always handled in program order. 


Instruction Reflow 

Unlike the 601 and 603, the 604 uses dynamic branch predic- 
tion to minimize delay when the normal sequential flow of in- 
structions is changed by a branch instruction. Dynamic branch pre- 
diction is more complex than the static kind, but it adapts better 
to the run-time environment, thus ensuring better predictions. 

Branch-prediction logic makes educated guesses about the 
outcome of a branch and begins fetching instructions from the pre- 
dicted branch address before the condition the branch is based on 
is even tested. A misprediction, of course, results in a delay, but 
correctly predicted branches can result in zero-delay branch- 
ing—the nirvana of every CPU designer. 

Both the 601 and 603 rely on a “hint” bit in the coding of 
branch instructions to determine the direction of a branch. The 604 
ignores this bit. Instead, it contains a 512-entry, direct-mapped 
BHT (branch history table) that maps four branch-prediction 
States: strong taken, weak taken, weak not-taken, and strong not- 
taken. The predicted state for a particular branch instruction is set 
and modified based on the history of the instruction. 

The BHT feeds the BTAC (branch target address cache) with 
both the address of a branch instruction and the target address of 
the branch. The BTAC—a fully associative, 64-entry cache— 
stores both the address and the target of previously executed 
branch instructions, During the fetch stage, this cache is accessed 
by the fetch logic. If the current fetch address—the address used 
to get the next instruction from the cache—matches an address in 
the BTAC, then the branch target address associated with the 
fetch address is used instead of the fetch address to fetch in- 
structions from the cache. Talk about cutting out the middle man. 

Instructions fetched and executed based on a branch prediction 
are considered speculative until the branch is resolved; that is, un- 
til it is known whether the branch prediction was accurate. Мо 
speculative instruction is permitted to update the architectural 
state. The 604 lets instructions execute speculatively through 
writeback, but only nonspeculative instructions can be retired 
by the completion unit. 


Instruction Finale 

The 604 lets instructions execute out of order and execute with up 
to two levels of speculation, but it doesn’t let such instructions af- 
fect the architectural state of the processor. Іп other words, such 
instructions cannot affect any user-visible registers or memory lo- 
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cations. Registers and memory can be touched only by non- 
speculative instructions in program order. This rule is enforced by 
the completion unit. (The exceptions to this rule are the Counter 
and Link registers used by branch instructions. These employ 
shadow registers to back out of mispredicted branches.) 

The completion unit uses the reorder buffer to retire instruc- 
tions. It retires instructions in program order, up to four instruc- 
tions per cycle. It won't retire an instruction that is labeled spec- 
ulative, nor will it retire one that executed out of order unless 
all previous instructions have been retired. The completion unit 
knows the order of instructions because this information is sup- 
plied to the reorder buffer when the instruction is dispatched. 

Likewise, the 604 has an internal mechanism to mark instruc- 
tions executing speculatively and remove the marking when the 
speculative branch is resolved. Of course, if the branch is found 
to be mispredicted, the mechanism must be able to expunge the 
speculative instructions from the pipeline and the reorder buffer 
and to invalidate writes such instructions made to the rename 
buffers. Due to pending patent applications, the Somerset de- 
sign team declined to give details of this internal tracking mech- 
anism other than to characterize it as relatively straightforward. 

In the future, you will see faster versions of the 604 as IBM and 
Motorola improve their processor technology. The 604 also gives 
strong indications of how the PowerPC 620—the workstation 
member of the PowerPC line due in the fall—will play out. The 
620 will issue six instructions per cycle, at least two of which will 
undoubtedly be floating-point instructions. At present, however, 
the 604’s integer performance is a perfect fit with the types of ap- 
plications that dominate desktop computing. Bi 


Bob Ryan is a BYTE technical editor, and Tom Thompson is a BYTE senior 
technical editor at large. You can contact them on the Internet or BIX at 
b.ryan@ bix.com and tom thompson @ bix.com, respectively. 


Retrofitting OS 


О5/2 can now exploit the 
current generation of SOxS6-based 
symmetric multiprocessing 


hardware 


MICHAEL S. KOGAN 


Ithough IBM's microkernel-based Workplace OS 

will support SMP (symmetric multiprocessing), 
IBM has also chosen to retrofit the existing OS/2 2.1 to 
support 80x86-based SMP platforms. The two systems are 
very different beasts. In Workplace OS, SMP arises nat- 
urally from the Mach foundation. In OS/2, SMP is a retro- 
fit. Fortunately, the necessary techniques are well under- 
stood—many Unix kernels have undergone the same 
transformation. To enable OS/2 2.x for SMP, global sys- 
tem data must be partitioned on a per-processor basis 
and be restructured to support true concurrent execution 
of processes and threads. Algorithmic enhancements are 
needed in the areas of multitasking, memory management, 
synchronization, and interrupt management. 


0S/2 on a Single 80x86 Processor 

UP (uniprocessor) OS/2 relies heavily on two assumptions 
that SMP threatens: that the kernel can't be preempted and 
that interrupts can be disabled. When a thread runs in 
user mode (at ring 3, the least-trusted 80x86 privilege 
level), it can be preempted; when it runs in kernel mode 
(at the most-trusted level, ring 0), it cannot. A thread re- 
questing system service calls EnterKMode to save its 
context, switches to a kernel (ring O) stack, and then en- 
joys full access to the resources of the system. Once in 
kernel mode, the thread must finish its job quickly and re- 
turn to user mode, or block awaiting some event. 

The first assumption is that threads are never pre- 
empted in kernel mode—if interrupted, execution re- 
sumes after interrupt service, even if a higher-priority 
thread becomes ready to run. So while a thread in kernel 
mode is interruptible, it is not preemptible. 

Hardware interrupts are processed in interrupt mode. 
When an interrupt occurs, the processor switches to ring 
0, OS/2 switches to an interrupt stack, and the interrupt 
handler runs. If the interrupt occurred in user mode and 
a thread moves to the ready state, a reschedule will be 
forced by consecutive calls to EnterKMode and ExitK- 
Mode. If the interrupt occurred in kernel mode, no dispatch 
cycle occurs, and control is immediately returned to the 
interrupted thread. 

The other assumption is that interrupts can be disabled 
using the CLI/STI (clear/set interrupt enable flag) idiom, 


Operating Systems MITE 


2 for SMP 


to synchronize kernel-mode, user-mode, and interrupt- 
mode access to shared data structures. 


OS/2 SMP Architecture 

The problem with the first assumption—that the kernel is 
nonpreemptible—is that a kernel thread running on one 
processor can stomp on a data structure shared with a 
kernel thread running on another processor. The initial 
OS/2 SMP release solves this problem by avoiding it. 
Much of the kernel is treated as a large critical section that 
can be executed by just one thread—not one per proces- 
sor, but one per system. Entry points into the OS/2 kernel 
must acquire a semaphore called a spiniock, the primary 
synchronization construct used in any MP (multiproces- 
sor) system to guarantee mutually exclusive access to 
MP-critical sections of code. It’s called a spinlock be- 
Cause a processor executes a tight spin loop waiting for the 
lock to be released. On 80x86 processors, threads ac- 
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Disable/enable interrupt serialization 


Е 


_ Кете! МР enablement | 


A 


Device drivers 


Platform-specific drivers 


Platform-specific drivers isolate the kernel and device drivers from the 
specifics of each SMP platform. 


quire spinlocks using the XCHG instruction. 

Will the kernel spinlock compromise the scalability 
of OS/2 SMP? Yes, but probably not as severely as you 
might think. Applications spend most of their time in 
user mode. Threads that do enter the kernel don't spend 
much time there. Some kernel components, including 
the scheduler and semaphores, are multithreaded and can 
run on multiple processors. Finally, many DLL-based 
system services—including all of Presentation Manager— 
run in user mode, where they can exploit SMP. 

The problem with the second assumption—that inter- 
rupts can be disabled to synchronize kernel-mode, user- 
mode, and interrupt-mode access to shared data struc- 
tures—is that disabling interrupts on one processor does 
not lock out interrupt service code running on another 
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processor. So spinlocks are used throughout the kernel, instead of 
CLUSTI and simpler RAM-based kernel semaphores, and are 
also used by device drivers and DLLs to guard access to data 
structures. New APIs enable the kernel, device drivers, and DLLs 
to manage spinlocks. Vendors of third-party drivers and DLLs will 
have to use these APls to exploit SMP. 

Because SMP systems handle interrupt management and in- 
terprocessor connection and communications in different ways, 
OS/2 SMP defines a set of interfaces for PSDs (platform-spe- 
cific drivers) that isolate the kernel and device drivers from the 
specifics of the SMP hardware platform. A PSD, similar in con- 
cept to (but much simpler than) the Windows NT HAL (hardware 
abstraction layer), contains code to support the low-level functions 
of initialization, processor management, hardware interrupt man- 
agement, and interprocessor communications. 

Interprocessor communication enables a thread running in ker- 
nel mode on one processor to force another processor to perform 
an event, such as flushing the TLB (translation lookaside buffer), 
rescheduling, or suspending operation. Most SMP hardware plat- 
forms allow interprocessor software interrupts to be sent оп a 
per-processor or broadcast basis. Messages are stored in the mem- 
ory that is shared by all processors in the SMP configuration. 


Device Drivers 

In the first release of OS/2 SMP, all hardware interrupts vector to 
one processor. If they didn’t, existing device drivers that use 
CLI/STI to synchronize the execution of their kernel-mode and 
interrupt-mode portions would break. By performing all inter- 
rupt processing on a single processor, OS/2 SMP provides a UP- 
compatible environment. 

If OS/2 SMP is running on a platform that is not 8259-com- 
patible, such as the APIC (advanced programmable interrupt 
controller) found in new Pentium P54C chips, existing device 
drivers that directly program the 8259 instead of using DevHelps 
for this purpose will not work. 

OS/2 SMP can support interrupts across processors in two 
ways. Existing device drivers that use spinlocks for synchro- 
nization, and that use the existing DevHelp interfaces for interrupt 
management, support MP in a driver-granular way. Multithreaded 
drivers modified for reentrancy can support a more fine-grained 
kind of MP. OS/2 SMP provides the necessary infrastructure to 
make these modifications easy—new DevHelps for spinlock 
management, and the platform-specific extension architecture. 


Memory Management 

In OS/2 SMP, multiple processes and threads сап be active and 
mapped in memory. Therefore, the system must duplicate several 
major data structures and provide efficient access to processor-spe- 
cific data. Each processor has its own page directory, GDT (glob- 
al descriptor table), TSS (task state segment), and PCB (proces- 
sor control block). 

The OS/2 SMP kernel keeps the contents of page directories 
consistent across processors. Whenever a shared page directory 
entry or page table entry is modified, all processors flush their 
TLBs to ensure memory coherency. 

The OS/2 GDT contains special descriptors that the kernel 
uses to map data structures related to the current process. On a 
context switch, OS/2 2.1 updates the base address of these de- 
scriptors rather than using multiple descriptors, so that these data 
structures appear at the same virtual address regardless of which 
process is running. To avoid the need to rewrite code that ex- 
pects these data structüres to appear at a fixed virtual address, the 
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SMP kernel allocates a GDT for each processor. The GDT page 
that contains the special selectors is committed on a per-process 
basis, and the other СОТ pages are shared among all СЮТ. 

The TSS controls stack switching on ring transitions. One TSS 
is allocated per processor, to enable concurrent ring transitions by 
threads running on different processors. PCBs are the main data 
structures used to access the per-processor data structures, such 
as the page directory, GDT, TSS, and spinlock information. 

A final new data structure, called the PSA (processor save 
area), contains global kernel variables and per-processor data. 
The PSA contents are unique on a per-processor basis but ap- 
pear at the same virtual address across processors. The PSA con- 
tains pointers to the processor's PCB and other processor-specific 
data, including links to the current process, the thread for the 
processor, and scheduling information. 


The Uniprocessor Compatibility Challenge 

OS/2 1.x made ring 2 accessible for IOPL (I/O privilege) seg- 
ments, enabling 16-bit OS/2 programs to use l/O-sensitive in- 
structions such as IN, OUT, CLI, and STI. IN and OUT access I/O 
ports; CLI and STI disable/enable interrupts. In the UP environ- 
ment, interrupt disabling synchronizes user-mode threads access- 
ing shared resources, manages critical sections between user- 
mode threads and device-driver interrupt handlers, and ensures that 
ЏО device commands are delivered to devices without interruption. 

To ensure backward compatibility and make CLUSTI work 
in an SMP environment, OS/2 SMP does several things. IOPL 
moves from ring 2 to ring 0, and the TSS IOBM (I/O bit map) is 
cleared. Since IOPL is ring 0, the TSS IOBM governs 1/0 port ac- 
cess. By clearing the IOBM, the process still has access to the /О 
ports. Most important, though, general protection faults occur 
when CLI and STI instructions issue from ring 2, enabling the ker- 
nel to take control and emulate the interrupt-flag semantics. 

The kernel handles interrupt-flag emulation with the special 
СІТІ spinlock. When a thread executes a CLI, the OS/2 SMP 
kernel acquires the CLI/STI spinlock; when a thread executes 
an STI, the kernel releases the CLI/STI spinlock. Thus, only one 
user-mode thread at a time can execute with interrupts disabled. 

Existing OS/2 programs that use the INC and CMPXCHG in- 
structions for synchronization can potentially run into problems. 
These instructions don't generate a memory lock and can't ensure 
that only a single processor is accessing the memory. For these 
programs, OS/2 SMP provides a UP execution mode that prevents 
a process's threads from running concurrently on different proces- 
sors. To make a program run in UP mode, you'll use a utility to 
stamp its EXE header. 

Applications that have a UP priority dependency can also have 
problems. An application might, for example, assume that an 
idle class thread will not run while a regular class thread is run- 
ning. Again, UP mode is the way to ensure compatibility. 

OS/2 SMP should be an effective first implementation, deliv- 
ering real scalability for multithreaded OS/2 programs as well as 
concurrent DOS/Windows sessions. An attractive solution for 
inexpensive, small-footprint clients and servers, it should be 
available by the time you read this as a preloaded product on 
systems from IBM, Compaq, Wyse, and AST. Ш 


Michael S. Kogan is president of Kogan Associates, Inc. (Atlantic Beach, 
FL), a consulting firm specializing in personal computer software and systems. 
He is coauthor of The Design of OS/2 (Addison-Wesley, 1992), a freelance 
writer for computer publications, and a visiting professor at Nova University, 
He can be reached on CompuServe at 76711,212 or on BIX c/o “editors.” 
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From Here to 


A look at the value of the 
Point-to-Point Protocol in creating 


wide-area networks 


BEN SMITH 


he struggle to interconnect networks is intensify- 

ing. More and more, the networks in our offices 
Carry two or more protocols. At the same time, these net- 
works need to connect to other networks located across 
town or across the continent. The terms multiprotocol 
and wide-area network, or WAN, bring nods of affir- 
mation during any discussion. The Point-to-Point Pro- 
tocol, or PPP, can boast both terms and still shun the 
word proprietary. No wonder it has become popular. 

PPP can be used to inexpensively extend a LAN out 
to a single remote device, to connect to distant segments 
of a LAN, or even (through the use of routers, such as 
the Telebit NetBlazer) to connect 
different LANs together. It was 
designed to create temporary phys- 
ical links while using modems 
over phone lines, but it can be used 
for any serial-line links—even 
high-bandwidth connections, such 
as ТІ. 

PPP was developed by the IETF 
(Internet Engineering Task Force) 
through the cooperative work of 
dozens of individuals and commercial enterprises and 
the Internet’s RFC (Request for Comments) publication 
process (originally RFCs 1171 and 1172, which were 
replaced by RFC 1331 and others). The motivation was 
the advancement of the traditional serial links that still 
form the twigs of much of the Internet throughout the 
world. 

In the Unix world, these links used to be maintained by 
a store-and-forward file transfer and command-execu- 
tion method called UUCP, the complete opposite of the 
stream-like TCP/IP network protocol. The development 
of fast and inexpensive dial-up modems has provided 
the technology to make serial-line networking feasible 
over more than just leased lines and direct RS-232 seri- 
al links. 

The first generation of [P-over-serial lines, SLIP (the 
Serial Line Internet Protocol, defined in RFC 1055), was 
satisfactory only in a simplistic way. lt was not based 
on any widely accepted standards and provided only 
minimal functionality—and that only to the TCP/IP 
world. But SLIP (see the figure “The Full SLIP Packet 
Format’) is simple both in design and implementation, 
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11000000 


The Full SLIP Packet Format 


Zero or more octets | 


Information Flag 


The SLIP protocol is very simple, but it doesn't provide error 
checking and is not based on any widely accepted standards. 


TiS core Technologies 


There 


and therefore its use spread quickly. Now PPP is rapidly 
replacing SLIP and is providing the basis of serial-line ex- 
tensions for many other protocols as well. 


The Data Link 

PPP is primarily a data-link protocol, but it goes beyond 
that. The design goals of PPP were to provide a method 
for establishing, configuring, and evaluating serial links 
and then encapsulating network-layer datagrams (i.e., 
blocks of data) over these links. PPP also includes a 
growing set of protocols for establishing different net- 
work-layer protocols, such as IP, IPX, Banyan Vines, 
and any implementation of the OSI (Open Systems In- 
terconnection) network layer. 

Unlike SLIP, PPP is based on a widely accepted struc- 
ture, the HDLC (high-level data-link control) protocol 
(see the figure “The Full PPP Packet Format" on page 
272). HDLC is an internationally adopted ISO standard. 
It is also the basis for the data-link layers of X.25, ISDN, 
V.42, Frame Relay, and even the SDLC (synchronous 
data-link control) protocol of IBM's SNA (Systems Net- 
work Architecture) networks. 

One of the major uses of the 
HDLC structure is for identify- 
ing the various protocols that it 
can carry. Just like Ethernet, PPP 
can carry several different ones 
simultaneously. 

As a general rule, PPP encap- 
sulates the packets of the passen- 
ger (1.е., network-layer) protocol 
rather than fragmenting them, as 
does ATM (Asynchronous Transfer Mode) in its design 
for optimization of available bandwidth. The emphasis of 
PPP is on maintaining robustness over serial links of 
questionable integrity. Nonetheless—and despite its far 
more sophisticated packet structure and management 
protocols—it’s not as bad as many SLIP advocates pre- 
dicted. 


11000000 


Protocols Within 

PPP defines two types of internal protocols: the LCP 
(Link Control Protocol), which is used for establishing, 
configuring, and testing the data-link connection; and 
the NCPs (Network Control Protocols—not Novell Net- 
Ware Core Protocols), each of which is defined for its cor- 
responding network-layer passenger type. An example of 
an NCP is IPCP (the Internet Protocol Control Protocol, 
which is described in RFC 1332). 

In this short discussion about PPP, I’m focusing more 
on the facilities provided by LCP than on the various 
NCPs. The format of the LCP and NCPs is the same; 
only the content is different. The former is purely PPP ad- 
ministrative; the latter contains the passenger-network 
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The Full PPP Packet Format 
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Zero or more octets 


Bl The contro! 
field contains the 
binary seqence 
00000011, the 
HDLC unnum- 
bered information 
command. 


ШІ The address 
field contains the 
binary sequence 
11111111. Since 
PPP is point to 
point, it does not 
need an address. 


Ш me fag 
sequence consists 
of the binary 
sequence 01111110 
and indicates the 
beginning or end 
of a frame. 


Information 


В The 16-bit 
protocol! field is not 
part of the HDLC 
definition. Its value 
identifies the protocol 
encapsulated in the 
information field. 
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Flag address 
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ШІ The frame- 
check sequence, 
or FCS, is 16 bits 
(by default). This 
field contains a 


77 The information field can be from zero 
octets (bytes) to the maximum number of 
octets that have baen negotiated during the 
link-establishment phase. (By default, the 
maximum is 1500 octets.) The information 
field contains the datagram for the protocol 
specified in the protocol field. 


type of bit-sum 
check. 


The HDLC packet definition (for comparison) 


Zero or more octets 
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The PPP protocol is far more complex than SLIP, but it offers error checking and Is based оп the HDLC standard. It can support a host of network protocols above it. 


packets. The LCP and NCP packets have the same structure. The 
signal that a packet is being used for LCP is held in the protocol 
field. All LCP packets have a protocol identifier with a CO (hexa- 
decimal) in the first octet. 

As with nearly all communications protocols, a successful 
PPP session consists of at least three stages: establishing the link, 
carrying on the conversations of the encapsulated protocols, and 
shutting down the link. It's important to note that each of these 
phases happens within the structure of the HDLC/PPP format, 
and, as such, they happen only over an already-established phys- 
ical link. For example, assuming that the physical link consists of 
two modems and a phone line, the scheme works as follows. 

Say that network segment A has business for segment B, so 
the PPP bridge (or router) software sees that it has to establish a 
connection to segment B via modem. The modems connect and 
establish the best physical link possible in the normal way that 
modems do. (We can hope that the link is at least 9600-bps V.32.) 
Once the physical link is established, the PPP packets start to 
flow. 

The first PPP packets are purely LCP packets. This is the first 
active phase of a PPP session, establishing the link. During this 
phase, the two PPP segment servers test the physical-link quality 
and negotiate the maximum size for PPP packets. There is noth- 
ing in this phase that is specific to the passenger (i.e., network- 
layer) protocol or its configuration. 

Once the data link has been established, PPP may move into an 
authentication phase if the implementation requires it. This is an 
implementation-specific option. There are still no NCP packets 
at this stage. 

Only after these preliminary steps have been successfully com- 
pleted does PPP enter the second phase, and the NCP packets 
start to flow. Each of the NCP packet headers indicates what 
kind of passenger is riding in the information field of that pack- 
et. The first NCP packets for an encapsulated protocol are likely 
to be special negotiations for that protocol ——for example, special 
IPCP packets are used to set up the IP link and possibly to ne- 
gotiate a compression method. Like the NCP packets, these net- 
work-layer-control packets carry their own special values in the 
protocol field; the first octet has an 80 (hexadecimal). At this 
point, the actual datagrams begin to flow. 

This second phase is not limited to a single passenger link; 
several concurrent links, even those using different link-layer 
protocols, can be carried simultaneously. Nor is this phase of 
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the PPP session limited to NCP packets. There may also be some 
LCP packets for regular testing of the link and for renegotiating 
the maximum packet size. 

The final phase of a PPP session shuts down the PPP services 
at both ends. When you consider the types of media over which 
this network is established— phone lines, satellite links, and the 
like—you realize that this phase, known as the link-termination 
phase, can actually happen at any time. PPP is designed to cope 
with this unpredictability. 


Catching On 

Critics of PPP wag their fingers at the overhead of its extensive 
configuration phase. However, this is a trivial matter compared 
to the time it takes for modems to establish a physical link, no 
matter what kind of transmission is going to take place over it. 
Another criticism of PPP is its complexity, particularly when 
compared to SLIP. PPP was not a trivial piece of work to de- 
sign, and it is not a trivial task to implement it. But the com- 
plexity of PPP provides for greater flexibility and greater reliabil- 
ity over less-than-ideal physical connections. PPP's foundation 
on established protocols also means that engineers who have al- 
ready worked on other HDLC-based protocols will be working 
with familiar structures when they work with PPP. 

Because PPP can carry so many other protocols, there are al- 
ready free implementations not only for Unix platforms (there are 
many), but also for Macs (MacPPP), PCs (WG7J), and the Ami- 
ga (AmigaNOS). PPP is also implemented in many commercial 
packages, such as Novell's LAN WorkPlace for DOS, FTP Soft- 
ware's PC/TCP, Distinct’s and Frontier Technologies’ Microsoft 
Windows DLLs for PPP, and Morning Star Technologies’ PPP 
for Unix platforms. In addition, you can find PPP in terminal 
servers and routers, such as the aforementioned Telebit Net- 
Blazer, as well as Livingston Enterprises’ PortMaster PM-1 I, 
Xylogics' MicroAnnex XL and Annex Three, Datability's VCP 
200/300, and 3Com's CS/2100, among many others. 

All the work that has been put into developing and imple- 
menting PPP has been worth the effort. It is fast becoming the de 
facto standard for inexpensive long-distance network connec- 
tions, it is network-layer-protocol-independent, and it's freely 
available. M 
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Port Mac Applications to the PowerPC 


Apple’s Mixed Mode Manager and 


Universal Procedure Pointer greatly 


% 


ease the transition 


RICK GREHAN 


E readers will remember that the IBM PC 
started out as an 8088 machine. Over time, it and the 
countless clones that followed grew to be 286 machines, 
then 386 machines, then.486 machines, then Pentium 
machines. With the arrival of NT, the notion of a PC 


call (i.e., provide his or her own code to replace the Tool- 
box routine), he or she was frequently forced into as- 
sembly language. Consequently, Mac C compilers often 
allowed in-line assembly code. For example, Syman- 
tec's Think C provides a non-ANSI asm{ .. | construct 
that permits the programmer to commingle C and as- 
sembly. 

The requirement for ANSI compliance not only pro- 
vides a framework by which the Mac's API can be rig- 
orously defined, but it can also produce some perfor- 
mance gains. For instance, a lazy programmer might be 
tempted to ignore placing a return type on a function 
declaration for a routine that returns no value: 


sillyFunc(long *x) 


clone has blurred. Machines have ap- ! 
peared that look to the casual observer | | Mixed- Mod fe | Magic 0 
Por _ Program flow e " Pu 


| 22 ! { *x=*x+12; 
like a high-end PC clone, byt inside | 


beats the heart of an Alpha, а Mips рго- 


cessor, a PowerPC, or possibly even an 
Intel processor. 

The incursion of non-Intel CPUs into 
what had been a virtually all-Intel world 
continues to assault applications devel- | | 
opers with a series of problems—which 
are, happily, closely pursued by solu- | 
tions. A similar production is unfold- | | 
ing on the Macintosh stage, heralded | | 
by the advent of the PowerPC-toting | |. 
Power Macs. Up to now, the Macintosh 


was a 680x0 (abbreviated as 68K here- By — the UPP, | the Mixed Mode Manager 


ЛЇЇ | 
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In this case, the C compiler—as- 
suming it's lax enough to permit this— 
| will assume that noValFunctiont) 
| returns an argument of type int'so the 
compiler will emit code to return an 
int derived from the value of the last 
statement executed in the function. It's 
better to define the function's return 


void sillyFunc(long *x) .. 
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after) platform, and the installed base handles switching between native PowerPC routines so the compiler won't generate the un- 


of applications software—never mind 
the Mac OS and Toolbox code—is a gigantic body of 
68K-based code that no sane person would simply discard 
as a casualty necessarily incurred on the road to RISC. 


ANSI С Is King 

The name of the game is C. When the first edition of /n- 
side Macintosh appeared, the language that was used to 
describe data structures and call sequepces was Pascal. 
This is no longer the case, however; C is the lingua fran- 
ca when working with Power Macs. 

To be accurate, ANSI C is the language to use with 
Power Macs. To non-Mac programmers, this may seem 
to be a given: If you say “С,” you really mean "ANSI C." 
Not so among Mac programmers; nonstandard constructs 
not only were encouraged to flourish, but in some cases 
were required. For example, some Toolbox routines ex- 
pect—and return— parameters in registers; others use a 
Pascal calling convention, which places parameters atop 
the stack and the return address beneath. 

While compiler designers can provide "wrapper" code 
to insulate the C program from these peculiar calling 
conventions, if a programmer wanted to hook a Toolbox 


and routines executed by the 68K emulator. 


needed code. 

Finally, if you want to lessen the programming work 
you'll have to do to verify that your application runs on 
all Macs, you should remove any explicit dependence 
on the size of the int data type. On 68K Macs, depend- 
ing on the compiler, an int could be 2 or 4 bytes (some 
compilers provide switches that let you toggle between the 
two). On the PowerPC, an int is always 4 bytes. 

Preliminary Apple documentation relating to the port- 
ing process recommends you use variables of type int 
only to access the "natural word size" of the machine, 
such as the declaration of a variable used only as the in- 
dex in a for loop. Use short for 2-byte integers and 
long for 4-byte integers. 


Floating Point 

Programmers familiar with SANE (Standard Apple Nu- 
meric Environment) will be saddened to know that the 64- 
bit comp (short for computational) data type and the 80- 
bit extended floating-point type are not supported on 
Power Macs. (The comp data type was basically a 64-bit 
signed integer, with the added advantage that it could 
return a NaN [not a number] value, useful in indicating 
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arithmetic exceptions. The comp data type performed exact arith- 
metic, such as is required in accounting.) This “out with the old, 
in with the new” campaign is necessary because the PowerPC 
chip’s integrated FPU handles single- and double-precision num- 
bers (32 and 64 bits, respectively) as native data types. 

What made the 80-bit extended format useful was the fact that 
single-precision, double-precision, and comp types could be con- 
verted to the 80-bit extended type with no loss of precision. This 
simplified the mixing of operands of different types. In fact, the 
SANE package used the extended type for all its internal calcu- 
lations. Ironically, the Apple Numerics Manual referred to the 
single-precision, double-precision, and comp types as “applica- 
tion types” rather than as arithmetic types; they were deemed to 
have value as space-saving data structures rather than as data 
structures to be used during calculations. 

Fortunately, if you need the precision, Power Macs do sup- 
port a 128-bit long double. You will, however, pay a speed pen- 
alty; operations performed on long doubles are handled in emu- 
lation fashion rather than by the PowerPC's FPU. 


Code Fragments 

If you set your Wayback Machine to a little over 10 years ago, 
when the Macintosh was first introduced, you'll recall that the 
machine was delivered to the world with 128 KB of RAM. Al- 
though that was a respectable amount of RAM at that time, Mac 
engineers realized that an application would require more RAM 
than might be left free after the operating system had taken what 
it needed. They therefore designed the system so that applications 
consisted of relocatable chunks of code called segments. And, 
because of the limitation on the relative jump instruction within 
the 68000 CPU, the size of a segment was fixed at 32 KB. Al- 
though the operating system handled the headaches of loading 
and unloading segments, it was nonetheless left to the program- 
mer to tell the Mac OS when a particular segment was free to 
be discarded (using the Un] oadSeg trap). 

With the introduction of Power Macs, what had been a code 
segment now becomes a code fragment. This is not, however, a 
simple change in nomenclature. Code fragments can extend be- 
yond 32 KB, they can possess local data, and they carry named 
entry points. An application is really just a code fragment; when 
an application loads on a Power Mac, the Mac OS also loads all 
code fragments holding routines referenced by the application 
and binds the references (this is done by a new Toolbox service, 
the Code Fragment Manager). Code fragments are therefore very 
similar to dynamically linked libraries. 

Note that the programmer no longer needs to get involved 
with memory management issues (i.e., which fragments are free 
to be unloaded). The reason for this, of course, is that the PowerPC 
has its own virtual MMU (memory management unit), so the 
entire mechanism for memory management moves into the op- 
erating system, where it belongs. 


Mixed-Mode Programming 
As I mentioned at the outset, Apple has done much work to make 
the transition to the PowerPC world as easy as possible. Specif- 
ically, Power Macs provide a 68K emulator that can make the ma- 
chine look to the outside world like a 68020-based Mac. Actually, 
it looks sort of like a 68040 minus the 68040's integrated MMU 
and FPU. However, Apple discourages developers from pre- 
suming any instructions beyond those supported by the 68020. 
This protects all the work that's been done to create the exist- 
ing 68K code basc. However, it would be crazy if the system 


ran only in emulated fashion. Not only would that guarantee 
less-than-optimum performance, but no smooth transition to na- 
tive PowerPC applications would be possible. 

Apple engineers, looking at the Mac’s Toolbox code, were 
staring at the same porting problems that any other Mac developer 
would be faced with during the transition. Not only would rewrit- 
ing all that code take lots of time, programmers, and money, but 
the process would likely introduce bugs in routines that had long 
since been cleansed. So, Apple programmers rewrote only criti- 
cal, often-called Toolbox routines in PowerPC code, leaving the 
rest in 68K code. These latter routines are executed by the Pow- 
cr Macs’ 68K cmulator. 

Consequently, a given Toolbox routine might be written in 
PowerPC code, or it might be in 68K code (and therefore re- 
quire the emulator). Since it would be unimaginable to place 
upon the programmer the job of determining—at run time—the 
machine-code type of a particular routine, Apple designed the 
Mixed Mode Manager and armed programmers with the UPP 
(Universal Procedure Pointer). It works as follows. 

Any exported routine in a code fragment (i.e., a routine that can 
be called from outside the fragment) is accessed via a UPP. Set- 
ting up the UPP is the job of the caller (i.e., the caller calls the ex- 
ported routine through the UPP). If the exported routine is com- 
posed of 68K code, then the UPP consists of just a typical pointer 
to the address of the routine’s entry point. However, if the exported 
routine is composed of PowerPC code, the UPP is a data structure 
(called a routine descriptor), typically about 32 bytes in size, 
headed by a trap word that leads into the Mixed Mode Manager. 

Consequently, calling the UPP either leads your program di- 
rectly to the 68K code or transfers control to the Mixed Mode 
Manager. It is the Mixed Mode Manager’s job to deduce where 
the application is coming from and where it’s going to and to 
determine if a switch from native PowerPC cade to the 68K em- 
ulator (or back) is needed. Note that this also requires moving ar- 
guments around (e.g., from registers to the stack) so that the 
called routine finds data where it expects it. 

Happily, C/C++ compilers for PowerPC Macs already pro- 
vide functions and macros that automate the process of build- 
ing UPPs. Apple guidelines suggest that, wherever your code 
uses a ProcPtr, you replace it with a Universal ProcPtr. 


A Stroke of Genius 
Faced with the admittedly daunting task of shepherding a well- 
established system into an entirely new processor architecture, 
Apple appears to be doing a remarkable job of accommodating 
developers during the transition. Admittedly, the transition isn't 
trouble-free; I have my own pile of C code that ГІ have to sift 
through via search-and-replace and turn every int into short. 
On the bright side, my opinion is that the Mixed Mode Man- 
ager (with its accompanying UPPs) is something of a stroke of ge- 
nius. What it provides is a way for Apple to continue to move 
more of the Toolbox to native code, and programmers will see the 
benefits without having to make any alterations of their own. 
Of course, it also means that as you target those routines that 
will yield the greatest performance if converted to PowerPC 
code, you'll be doing some code-tweaking for a while. But you're 
used to that, right? Iii 


Rick Grehan is technical director of the BYTE Lab. Before coming to BYTE, 
he worked as a programmer. He has a B.S. in physics and applied mathematics 
and an M.S. in mathematics/computer science. He can be reached on the 
Internet or BIX at rick. g& bix.com. 
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Dear Reader— 


URGENT—YOUR INPUT NEEDED 


The BYTE State of the Art section is devoted to delivering in-depth information about specific topics in computing ona 
monthly basis. In the November issue, the State of the Art section will cover the technologies and strategies involved in Network 


Management. 


To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire and fax it 
back to us. It will tell us about your installation and about your needs and interests and help us focus our coverage of 
Network Management to best address your concerns. Please take a few minutes to fill out this form and fax or mail a copy 


of it back to us. 


Of course, questionnaires such as this are necessarily limiting. If you'd like to see other areas covered, or if you want to 
tell us your ideas about network management, please contact one of the SOTA section editors at the following E-mail 


addresses. Thank you. 


Bob Ryan, b.ryan@bix.com 
Russ Kay, russellk Q bix.com 
Scott Wallace, swallace 9 bix.com 


Network Management 


Describe your network: 
(check all that apply) 


LAN with remote access 

Е single-segment homogeneous 
LAN 

[| multiple-segment 
homogeneous LAN 


A mixed LAN environment 
(e.g., LocalTalk plus Ethernet) 


E multiple homogeneous LANs 
linked via a WAN 


E multiple heterogeneous LANs 
linked via a WAN 


i multiple LANs connected via an 
SNA backbone 


[| other. 

Does your network include 
L] bridges? 
(| routers? 


a concentrators/hubs? 
[| multiprotocol routers? 


| multiplexers for external 
connections? 


What protocols do you use? 
IPX/SPX 
(| TCP/IP 
NetBUI 
L NetBIOS 
AppleTalk 
SNA 


L] DECnet 
Ш other 
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Describe your WAN: 
Bandwidth 
L] 56/64K 


[| fractional T1 


[Im 
|_| тз 
a other. 


Connections 
(| dedicated point-to-point links 
a public-access network 


[| on-demand connections 
(8.g., dial-up) 


Technologies 


|_| ISDN 


L] Switched-56 
[| Frame relay 


C] SMDS 
Ei X.25 
E ATM 


Do you currently support SNMP? 
yss no 


Do you plan to deploy SNMP? 
yes no 


Are you investigating SNMP? 
yes no 


Do you use an integrated management 
system, such as NetView or OpenView? 


yes no 


If so, which one? 


For the following, please rate each topic 
using this scale: 


Not at all interested Very interested 
i 2 3 4 5 
[= ee жесе س‎ 


[| Network administration tools 
[| Hierarchical storage management 
Е Configuration management 


[ | Software/update 
distribution management 


L Physical/electrical management 
[| Disaster recovery/backup 

L Network management systems 
L] Security mangement 


Comments: 


ABOUT YOU (OPTIONAL) 
Name 

Title 

Company 

Phone 


E-mail address 


FAX the completed form (without a cover 
sheet, please!) to (603) 924-2530 or 
(603) 924-7620. If you don't have access 
to a fax, you can photocopy the form 

and mail it to: 


BYTE SOTA Survey 

c/o Market Research Dept. 
One Phoenix Mill Lane 
Peterborough, NH 03458 


JERRY POURNELLE 


Pournelle 


A Pentium Is Sounded Out 


We’re just about recovered from the earthquake. Indeed, 
now that I’ve gotten па of about 50 cubic feet of junk and sent | 
more—including the 8-inch disks on which I wrote what appears 
to be the first novel ever written using a computer as a word pro- 
cessor—to storage, and have rebuilt my bookcases, the Great d 
Hall is cleaner than it has been for five years; meaning that [f 
there's room for new stuff, and that wasn't long in arriving. 

It's a lot of fun out here at the bleeding edge of technology, | 
but it’s not all roses. I’ve just spent three very long days getting | 
a new Pentium system to behave. I’m not really complaining: j 
I know there are a lot of young writers out there who'd love to 
trade places with me, and if I slow down, one of them may 


just be able to do it. Anyway, I learned a lot, and now you 
won't have to make the same mistakes I did. 

It all started when Larry Aldridge became vice president of marketing for PC 
Power & Cooling. He wanted to build me a Pentium system to demonstrate just 
how well the PC Power & Cooling tower-configuration cases, power supplies, 


chip-cooling fans, and heat sensors can solve 
Pentium heat problems. Before it was over, he 
used a Micronics PCI ( Peripheral Component 
Interconnect) motherboard, a really neat DEC 
DSP3107 1-GB SCSI hard drive, a Plextor Dou- 
ble Speed Plus CD-ROM drive (formerly the 
Texel CD-ROM drive), and a Distributed Pro- 
cessing Technology SmartCache SCSI caching 
hard drive controller that runs both the DEC 
hard drive and the Plextor CD-ROM drive. 
SmartCache will shortly run my Palindrome 
DAT (digital audiotape) drive and one or more 
optical drives. ATI Technologies contributed 
their Graphics Ultra Pro Mach 32 PCI video 
board. Larry put the basic system together and 
tested it before sending it on to me. 

Our NEC MultiSync 4FG monitor was dam- 
aged a bit in the earthquake. Actually, the only 
real damage was to the swivel base. The moni- 
tor works just fine—we now use the fire ring 
for a wok as a base—but NEC sent a MultiSync 
SFG to replace it. I connected that to the new 
Pentium system and got out one of my “Pour- 
nelle-configuration” Northgate keyboards, in 
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my opinion still the best keyboard around. When 
I turned on the machine, the video came up, but 
nothing else happened. 

I suppose I had a premonition, because I rolled 
out one of the heavy-duty worktables and laid the 
new tower-configuration machine on its side. 
Opening the computer revealed that the SCSI 
cable had disconnected from the controller, so it 
was no wonder the system didn't boot. Connect- 
ing the cable fixed that. The machine booted up 
fine with DOS 5, QEMM 6.03, and Windows 
3.1. So far, so good. 

There was no network card in the Pentium 
system, so I used Traveling Software's LapLink 
Remote Access for the initial file transfers. If 
you use LapLink to connect to a machine that is 
itself connected to any network, including Win- 
dows for Workgroups, you have access to the en- 
tire network. Even connected with a parallel ca- 
ble, it's slow compared to Ethernet, but it does 
work, and I used it to bring over Norton Com- 
mander. I always do that first thing. There are, I 
suppose, other ways to edit, copy, rename, move, 
and delete files, but Commander's ability to 


Jerry names his new 
Pentium system, 
which he thrusts 
into the multimedia 
stream by testing 
several sound 
boards 
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look into odd-format files is pretty nifty, 
and the file finder is as good as any I know. 
Mostly, though, my fingers know Norton 
Commander down to the cellular level, 
and I'd be lost without it. 

LapLink demands that you name the 
machine it's running on. I always do that 
anyway, and the new Pentium system has 
become Percival, as opposed to Percy, 
which is the IBM PS/2 Model 77. 


Once I got Norton Commander up, 
it was time to install a sound board. Since 
everything was working fine, I hadn't both- 
ered to sit down and read the documents 
that came with Percival. I just got out the 
sound boards and started in. That's when 
my education began. 

The first thing I tried was a Creative 
Labs Sound Blaster 16 SCSI-2 board. Alas, 
when I turned on the machine, it wouldn't 
boot. I thought about that. The SmartCache 
controller has a SCSI connection, and the 
Sound Blaster board has a SCSI controller 
built onto it as well. Can two SCSI con- 
nections exist on one bus? If they can, can 
they both be addressed to the same SCSI 
address? 

As it happens, the answer to both ques- 
tions is yes. I ought to have known that, 


but for some odd reason I assumed the 
problem had to do with SCSI interference, 
and I looked for another sound board. The 
next one I found was a Sound Blaster Pro; 
alas, the board didn't say what model it 
was. The only identification on it was 
“СТ-1600” written in the upper left cor- 
ner. The machine came up fine with that, 
but all my Sound Blaster Pro software 
disks were destroyed in the earthquake. 
Since I wasn't sure what board I had, | 
tried the Sound Blaster 16 software. That's 
very well done stuff, but of course the 
software couldn't find the board. It of- 
fered to look at a variety of addresses with 
a number of interrupts, but it eventually 
reported failure. 

Because the Sound Blaster Pro is last 
year's stuff anyway, | put in a call to Cre- 
ative Labs to get a new Sound Blaster 16 
board with the latest software. Then I 
looked through recent arrivals. Sure 
enough, we had a Logitech SoundMan 
16 board. This actually incorporates two 
chip sets on one board: the 8-bit Creative 
Labs Sound Blaster- compatible chip set, 
and the 16-bit Media Vision chip set, 
called SoundMan 16. There are no 
jumpers on the SoundMan; it's all set up 
by software. 


The installation requires two separate 
IRQ (interrupt request) lines, one for 
Sound Blaster and the other for Sound- 
Man. Some older games demand a Sound 
Blaster at IRQ 5; the Logitech board offers 
a choice of 2, 3, 5, or 7, as well as three I/O 
port addresses. The SoundMan IRQ can 
be set to just about any value between 2 
and 15. There are also choices of DMA 
channels between 0 and 7; you need two of 
those—one for Sound Blaster and one for 
SoundMan—with default values of 1 and 
5, respectively. 

DMA is a way for devices to send data 
directly to memory without funneling it 
through the CPU. DMA channels 0—3 are 
8-bit; channels 4—7 were introduced with 
the IBM AT 16-bit bus and are 16-bit. 

The SoundMan installation software 
performs a bunch of tests. Once you've 
chosen values that work, it offers to write 
them into your initialization files. I had to 
fiddle with some of the settings. In partic- 
ular, DMA channel I was not working 
properly. 

І called my friend Rich Heimlich. Rich 
tests games for a living. He also knows 
more about using sound boards than any- 
one І know and quite literally wrote the 
book on Sound Blaster boards. He said 


The BYTE Deck mails to a select group of 275,000 BYTE subscribers who are proven direct market buyers. 
In fact, BYTE subscriber surveys show that many readers prefer to buy through the mail order/direct channel: 
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that he had seen this problem before: some ` 


motherboards step all over DMA channel 
], apparently through cross talk on traces 
laid too close together. The remedy is to 
use a different DMA channel (generally 
3), and, alas, some applications, includ- 
ing most older games, expect Sound 
Blaster on DMA channel | and can't use 
another. 

This was worrisome. I called Aldridge, 
who called Micronics, and we soon had 
the answer: the Micronics motherboard 
lets you use either DMA channel | or 3 to 
connect to the parallel 
port. Doing that converts 
your port to a fast parallel 
port (for software that 
knows how to use it). 
This is highly desirable. 
More and more applica- 
tions know how to make 
use of fast parallel ports, 
which are rapidly be- 
coming a kind of poor 
man’s Ethernet. 

In assembling Perci- 
val, Aldridge had left the DMA channels 
floating free, and that, as it turns out, can 
generate noise in channels | and 3, which 
makes them unreliable. The remedy is to 
use jumpers to strap the parallel port to 
DMA channel 3. I did that, and Sound 
Blaster was able to use DMA channel | 
just fine. After that, I had no problems in- 
stalling the SoundMan software. 

Next step was to install an Intel Ether- 
Express card. Like SoundMan, the Ether- 
Express card has no jumpers; all settings 
are done with Intel's SoftSet software. 
The card requires an I/O port address and 
an IRQ, and those have to be different 
from the ones used by the sound board. 
SoftSet will try to find values not in use by 
anything else, but you can choose your 
own settings. Since nothing I know of uses 
IRQ 10, I set the network card to that. 
Then I installed Windows for Workgroups 
3.11. 

The easy way to do that is to create a 
disk directory called W4WG, copy all nine 
installation floppy disks to it, and then do 
а custom installation. This not only saves 
time, but W4WG can sometimes get so 
confused during installation that it forgets 
how to access floppy disks. However, it 
never forgets how to find a hard disk di- 
rectory. The installation went smoothly 
enough, and everything worked just fine 
until Alex got home. 


Alex has a sort of portable “Mur- 
phy” field: if something can break, he can 
break it. In this case, he found problems 
with the sound. A quick check showed 
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why that wasn’t working: the EtherEx- 
press card was set to use IRQ 5, the same 
one as the Sound Blaster chip-set part of 
the SoundMan 16 board. I knew I had set 
that to IRQ 10, but then I remembered: 
W4WG likes IRQ 5 as the setting for the 
EtherExpress card, and when you install 
W4WG, it sets the card to that value no 
matter what value it finds it at. It doesn’t 
bother to tell you it did that, either. In case 
you're wondering, this is a bug. 

The remedy is to bring up Windows 
(use WIN /n to bring up W4WG without 
the network if the IRQ 
clash is so severe that it 
kills Windows), go into 
the Network window, 
open Network Settings, 
double-click on the Intel 
EtherExpress line in the 
menu, and set the IRQ to 
10. You'll have to restart 
Windows, but this time 
the card will stay at IRQ 
10. 

We then started im- 
porting some sound effects—and achieved 
one of the most spectacular disk crashes 
I’ve ever seen. 


It happened all at once. We were 
experimenting with MIDI wave sounds, 
and suddenly the C drive was filled with 
lost chains and cross-linked files. Pretty 
soon, one of the cross-linked files was 
COMMAND.COM, after which the ma- 
chine would work only when booted from 
a floppy disk. 

The DSP3107 hard drive is divided into 
two 500-MB logical drives. The D drive 
was fine, but the C drive was messed up 
beyond hope of repair. Sometimes you can 
get out of a bad situation with Norton Util- 
ities, but this time the Norton programs 
were themselves cross-linked. There was 
nothing to do but reformat the hard disk, or 
at least the C drive. 

Unfortunately, even that didn’t do it. 
We brought up the machine with a floppy 
disk that һай FORMAT.COM on it, but 
when formatted with the /S qualifier, the C 
drive still wouldn’t boot. It showed 
IO.SYS and COMMAND.COM as (гип- 
cated. Oddly enough, though, using the 
SYS command took care of the situation. 
By now it was 4:00 a.m., and I went to 
bed. 

Next morning I removed the sound 
board and completed the recovery. That 
didn't take long, because when I copied 
the W4WG floppy disks, I did it to the D 
drive. Once W4WG was running, it took 
almost no time to use the network to re- 


store nearly everything to the C drive. 
continued 
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PKZIP version 2.0 


PC WORLD PKWARE. introduces the next generation of its award 
і | winning compression utility. PKZIP 2.0 yields greater 
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EN CN of the software. PKZIP compresses and archives files. 
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One thing | didn't restore was the ver- 
sion of QEMM that Larry had used in set- 
ting Percival up; that was just plain gone. 
On the other hand, I have a new copy of 
QEMM 7.03, so I installed that. It works 
just fine, yielding 600 KB for DOS and 
Windows without using QEMM Stealth. 
When everything is stable and backed up, 
it will be time enough to experiment with 
Stealth. For the moment, I don't have any 
programs that need more than 600 KB, and 
I'll leave well enough alone. 

Actually, things didn't go quite as 
smoothly as I implied. For about an hour, 
I had more mysterious problems. Then 1 
found out that my SmartCache controller 
was addressed to ОСОО, and if you don't 
tell QEMM to exclude DC00 to DEFF, 
the system can’t possibly work. That done, 
though, everything was fine without the 
sound board. 

Then I did what I should have done in 
the first place: read Percival's documents, 
particularly those having to do with the 
controller. It didn't take very long to see 
what the problem was. 

SmartCache uses DMA to speed up disk 
reads. [n particular, it uses DMA channel 
5. The SoundMan board also uses DMA 
channel 5. When SoundMan put a wave 
sound onto channel 5 just as SmartCache 
did a write to disk, we wrote “Hail Co- 
lumbia" all over the FAT (file allocation 
table). No wonder it crashed. 

The simple remedy was to reinstall the 
SoundMan board and be very careful not to 
use DMA channel 5. With channel 3 
strapped down to the parallel port, channel 
1 worked just fine for Sound Blaster, and 
SoundMan had no problem with channel 7. 
We played around with enough MIDI 
wave sounds to be sure everything was 
working. No problems. 

The Logitech SoundMan board works 
just fine, and it's compatible with both 
Media Vision's Pro Audio and Sound 
Blaster, as well as MIDI and various Win- 
dows sounds. We had the WindSurfer flop- 
ping about, and SoundMan comes with 
Icon Hear It, a way to associate sounds 
with different icons and Windows activi- 
ties. Alas, there are problems, not with 
SoundMan, which works about as well as 
anything else, but with the whole multi- 
media sound business. 


There are problems with cables. 
Every CD-ROM drive seems to have a dif- 
ferent pin-out for internal audio output. At 
this point, Га better explain for those just 
getting started. 

Your CD-ROM drive is similar to the 
CD player in your stereo. Both can take 
recorded sound off a CD and send it to an 
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amplifier or headphones. In addition, a 
CD-ROM drive can get digital data from a 
CD and move it to the computer bus; the 
computer translates that data into sound 
that you can hear. These 
two kinds of “recorded 
sound” are quite differ- 
ent, and they come out in 
different places. 

Digital audio—like all 
other digital data—comes 
out of your CD-ROM 
player through the big, 
flat SCSI cable. It goes to 
your CD-ROM controller 
(which may be your 
sound board; in my case, the CD-ROM 
drive is on the same SCSI cable as my reg- 
ular hard drive, and the controller is Smart- 
Cache). By contrast, standard audio comes 
out the front of your CD-ROM player; you 
can hear it by plugging in a stereo headset. 
In addition, every CD-ROM player has an 
audio connector on the back of the drive, 
and, with the proper cable, you can pipe 
that audio to the sound board so it can play 
it through the speakers. 

Unfortunately, there are no standards 
for that internal audio, and every CD-ROM 


м 
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drive seems to use a different cable con- 
nector and pin-out. Most sound-board 
companies will sell you a cable if you tell 
them what model of their sound board 
you're using and what 
make of CD-ROM drive 
you have. 

Of course, if you buy 
your sound board and 
CD-ROM drive as part 
of a kit (e.g., Creative 
Labs' Sound Blaster 
Digital Edge CD Multi- 
media Kit), you won't 
have that problem, be- 
cause the internal cable 
will be included. That's one of the main 
advantages to buying such kits: everything 
works together. 

In my case, SmartCache is faster than 
Sound Blaster, and the Plextor CD-ROM 
drive works well with it; and, of course, 
the controller gives me hardware caching 
on the controller. Understand, very few 
applications need that much speed or, in- 
deed, can take advantage of it, so the 
Sound Blaster Digital Edge CD Multime- 
dia Kit is plenty good enough for almost 
anyone and is one of the easiest ways to get 


both sound and a CD-ROM drive. 

Anyway, I didn't have an internal ca- 
ble; so I took a Radio Shack 6-foot stereo 
audio cable, plugged that into the earphone 
jack on the CD-ROM drive, and plugged 
the other end into the input jack (not the 
microphone jack) on the back of the 
SoundMan board. Later on, the same thing 
worked when we changed over to a Sound 
Blaster 16 board. When everything is sta- 
ble, I'll get the right internal cable and 
connect things up, but for now the external 
cable works, and it's the only audio-cable 
standard in the business. 


Once I was sure the SoundMan board 
worked, I wanted to try Creative Labs' 
Wave Blaster add-on board, because ev- 
eryone tells me it's neat. My only prob- 
lem was that when I put the Sound Blaster 
16 board in, Percival wouldn't boot. All 
my Sound Blaster 16 boards have SCSI 
on them, and if there’s any way to disable 
that, the documents don’t tell me. There's 
also no way to change the SCSI address 
from whatever default it’s set to. There 15 
a way to readdress the SmartCache board 
from SCSI 7 to SCSI 6. 

Fortunately, Alex got home before I did 
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anything to the SmartCache board, be- 
cause the SCSI ID is irrelevant; you can 
have two SCSI buses going at once, pro- 
vided each has its own IRQ and DMA 
channel. The reason that Percival wouldn’t 
come up with the Sound Blaster 16 board 
installed is that one function of that board 
defaults to DMA channel 5. As we've 
seen, SmartCache uses that, too. 

That was when I got out the Distributed 
Processing Technology documents and 
studied everything. They're quite com- 
plete and clear enough. I found out that 
the controller uses memory address C800 
by default, but it's set to ОСОО on mine; it 
needs an I/O port address, and that can be 
330h, an address the Sound Blaster 16 
board defaults to; another place to be wary. 
The interrupt is set to IRQ 15, which is 
unlikely to be used by anything else. 

Creative Labs provides complete in- 
structions with diagrams on how to use 
jumpers to set all the various addresses, 
IRQs, and DMA channels on their Sound 
Blaster 16 board. One warning: it's in the 
thin document called Getting Started and 
is not repeated in the thicker Reference 
Manual, you should keep both. We used 
the manual to set the 16-bit DMA chan- 
nel to 7 and otherwise used the defaults 
on the Sound Blaster 16 board. Those in- 
clude a default to IRQ 5, the same as 
W4WG, and the MIDI port defaults to 
330h, which might be in use by either the 
controller or the network card. I made sure 
those didn't interfere. 

The machine came up just fine. Alex 
installed the Sound Blaster 16 software, 
including the Windows drivers. We made 
sure that all worked. Then we shut down 


and attached the Wave Blaster board. 
Wave Blaster piggybacks onto the Sound 
Blaster 16 board, and it does wonders for 
the sound. It has no settings; just attach it 
to the Sound Blaster 16 board. 

With that in place, Mr. Spock really 
sounds like Mr. Spock, music has a bril- 
liance it didn't formerly have, and it all 
sounds really nice, especially if you've 
got Creative Labs' Yamaha-designed Ac- 
tive Servo Technology speakers. These 
high-end speakers are about twice the size 
of the (actually very good) smaller speak- 
ers that come in the Sound Blaster Digital 
Edge CD Multimedia Kit, and if you care 
a lot about sound quality, they're worth 
the price. Of course, if you really care 
about sound quality, you'll feed the sound- 
board output into a regular stereo mixer, 
but that's going farther than I care to. 

Next thing to look at was ATI Tech- 
nologies' MediaMerge. This comes with 
an audio editor, a text editor to make text 
animations and flying logos, a scene edi- 
tor, a storyboard editor, and a partridge 
in a pear tree. We've looked only at the 
audio editor. Alex used it to tune up the 
wave forms of various sound icons, add 
reverberations, clip sounds, and put in si- 
lence. He also tried to do some noise re- 
moval. This is as good as any wave editor 
he has seen, but note that he's not espe- 
cially fond of any we have; none of them 
lets you change pitch, for example. He 
was able to put together some sounds so 
Mr. Spock can respond when the ingenue 
screams for help. More on that another 
time. 

Alas, we're still getting anomalies. If 
you leave the system running with Berke- 


ley Systems' After Dark with sound, af- 
ter an interval that can be as short as 10 
minutes and as long as 8 hours, the sound 
is messed up. Simple sounds work, but 
wave sounds are truncated or don't play 
at all. The only remedy is to power down 
the system. Neither Ctrl-Alt-Del nor hard- 
ware reset fixes it, and once I have the 
sound problem, I can't even cleanly exit 
W4WG. 

I don’t know why. My guess is drivers 
interacting with the Pentium, but whether 
it’s Berkeley Systems’ software or the 
Sound Blaster 16 driver isn’t clear, It’s 
certainly not a defective sound board; I’ ve 
tried several Sound Blaster 16 and Wave 
Blaster boards, and I always get the same 
result. I'll keep looking, and I expect the 
problems will be fixed by the time you 
read this. 


We've also had difficulty getting 
Word for Windows to print across the net- 
work. The symptoms are precisely the 
same as when we tried to get an OS/2 ma- 
chine running OS/2 LAN Server to print 
through a W4WG network (see my April 
column). Because we were able to get a 
W4WG machine to print files through а 
printer attached to that OS/2 machine, I 
have to conclude that the guilty party is 
Print Manager, not OS/2. 

It's clearly the case that if I attach the 
printer to the OS/2 system, I have no prob- 
lems printing from any machine on the 
network, while even without any OS/2 ma- 
chines on the network, the best way to 
print through W4WG is to send the file 
across to the machine that has the printer, 
read it into Word, and print it locally. 


For PCMCIA Products circle 80, 
OTHER Products circle 81 on Inquiry card. 


SOLID STATE Disk Emulators and PCMCIA Products 


«8 and 16 Bit ISA bus support 
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embedded РС system 


Board Level Disk Emulators 

e Replace mechanical drives in embedded systems 
° High performance and low cost models available 

e Flash, EPROM and battery-backed SRAM 

technologies. Capacities from 180K to 14MB 

| ‘Dual drive and hard drive emulation support 


PCMCIA Carddrives & Adapters 
«Use PCMCIA cards in your desktop or 


High Capacity DRAM Drive 
«Expandable 16 to 512MB. 51/4" ог | 
desktop models. Fast SCSI-2, SIMM | 
module based, 1тѕес access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci- 
ties from 2.5 to 40MB 
Features: Autoboot capability, all 
models. Support for all popular op- 
erating sytems. Solid state reliability. 


«Internal model fits in 31/2” drive bay 
* Dual socket & external models available 
«Support for all types of memory, 

/О cards and Type 111 hard drives 
«DOS & Windows compatible drivers included 


Applications: Embedded 
Systems, Diskless PCs, LANs, 
POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 
and Servers. 


S enn" CURTIS, INC. Industry Leader in Disk Emulation Products 
418 W. County Rd. D • St. Paul, MN 55112 • 612/631-9512 * FAX 612/631-9508 


PC CardShark II" 
PCMCIA Carddrive 
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Another anomaly to look into. I’m sure it 
will be fixed when I learn the proper set- 
tings for the W4WG machines, but the fact 
is that OS/2 LAN Server seems to be more 
reliable when printing across a network 
than W4WG. 

This mostly shows that 
we need a good Windows 
debugger. Windows is cool 
if you get everything set 
right, but no one really 
knows what’s going on in- 
side the .INI files. It's a 
pain to get Print Manager 
set up properly. Then, too, 
every now and then when 
Windows comes up, it re- 
ports that a group file has 
been clobbered. When that happens, you 
can replace the dead group file with a copy 
you've saved—and if you don't save 
copies of your group files in their own sub- 
directory, you'll one day wish you had—or 
you can painstakingly rebuild the group 
file by hand. 

Actually, you'll need to do both. That is, 
you must go into the Windows subdirec- 
tory and delete the aberrant group file, 
come back to Program Manager and create 
a new group file, copy your saved group 
file into the Windows subdirectory, and 
restart Windows. With luck, that will solve 
the problem of a clobbered group file. 

You have to do all this because Win- 
dows has no debugger and group files can’t 
be edited by human beings. No one knows 
why. If someone knows of a good Win- 
dows debugger, please let me know. 

By contrast, System Notebook (formerly 
ConfigWiz) from VacNat Software is a 
neat system-configuration editor for OS/2. 
OS/2 settings are done by means of a pop- 
up notebook, but, alas, IBM didn’t pro- 
vide one for figuring out the AUTOEX- 
ЕС.ВАТ and CONFIG.SYS files. 

System Notebook brings up multiple 
pages of a notebook and explains what 
changes you can make. When it’s done, it 
saves it all as new OS/2 CONFIG.SYS 
and AUTOEXEC.BAT files. If you run 
OS/2, you need this. I wish the Windows 
people would come up with something as 
neat. Recommended. 
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We expect better Windows video 
drivers for the Pentium PCI bus. The best 
overall Win Tachometer performance of 
the Pentium PCI with ATI Technologies’ 
Mach 32 PCI board has been 52, and we 
can nearly get that on the 486DX2/25 with 
a VL-Bus Mach 32 board. The fastest sys- 
tem in the house is still SuperCow, the 
Gateway 2000 486DX2/33 with a Her- 
cules Dynamite Pro video board. Of 
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course, a Win Tachometer rating over 50 is 
nothing to sneeze at; it wasn’t all that long 
ago I was satisfied with machines that had 
ratings of 16 to 20. Now, anything under 
30 seems intolerably slow. So it goes. 

I have reports that Number Nine Com- 
puter has already solved 
the driver problem, and 
Number Nine PCI boards 
in Pentium machines are 
getting truly astonishing 
Win Tachometer results. 


P 


il 2 уй E We'll have one here soon, 
/ Lut 2 and I'll let you know. 

$ While we’re waiting for 

желт” new drivers to take ad- 


vantage of the Pentium’s 
architecture, we shouldn’t 
forget that the PowerPC chip is rushing 
upon us. Informants tell me that some soft- 
ware already runs faster on the PowerPC 
than on the Pentium; some of it much 
faster. All of which means that hardware 
has again leaped ahead of software, and, as 
the software people catch up, we'll see 
more spectacular improvements in what 
these machines can do. But by the time 
we get jaded with those new improve- 
ments, we'll have even-better hardware. 


I can remember when a 10-MB hard 
drive cost several thousand dollars. CD- 
ROM drives used to be old and slow and 
cost a thousand dollars. The street price of 
my 1-GB DEC DSP3107 hard drive will 
be well under a grand when you read this, 
and CD-ROM drives cost less than 8-inch 
floppy drives used to. Ain't it wonderful? 

Despite residual glitches, I don't doubt 
that you can get a Pentium, ATI Tech- 
nologies' Graphics Ultra Pro Mach 32 PCI 
board, and Sound Blaster/ Wave Blaster 
sound boards working together; mine does 
most of the time, the only problems being 
with wave sounds in W4WG. The Pen- 
tium should be a real killer of a flight sim- 
ulator and a truly awesome games ma- 
chine; which means that as the right 
software is developed, it will also be ex- 
cellent for desktop conferencing, multi- 
media, and that sort of thing. At least that's 
what you can tell your boss when you say 
you have to have one. 


One multimedia package we looked 
at was part of Microsoft's newest Home 
(as opposed to Office) series, Multimedia 
Schubert 1.0. This product group also in- 
cludes Mozart and Stravinsky. It's built 
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AirLinks go where wires won't! 
AirLink" digital wireless modems can transmit data, voice, video, or anything else you want to 
send, up to 30 miles away. They're perfect for that small remote site, tetherless videoconferencing, 
or a cost-effective, quickly deployed link. Speeds range from 1.2 kb/s to fractional T1. No license is 
necessary. And you can count on your data arriving at its destination; our users all over the world 
have reported their wireless links are more trouble-free than their wired links! So next time wire is 
too much hassle or too much money for the application, А 
call the company that pioneered digital wireless 
modems. Cylink Corporation, 310 North Mary Avenue, 
Sunnyvale, California, USA, 94086. Toll-free (USA): 
800-533-3958, FAX: 408-720-8294, Telephone: 408- 
735-5800. For instant, faxed information, call 800-735- 
6614, then enter 301. Worldwide sales & support. 


England: Cylink, Ltd., Hampshire—TEL: +44-256-466186 © FAX: +44-256-24156 
Singapore: Cylink Corporation—TEL: +65-336-6577 е FAX: 465-334-1429 
© 1994 


Сүйек Corporation 
Cyfink is a registered trademark, and AirLink is a trademark of Cylink Corporation. 
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Circle 165 on Inquiry Card. 


Circle 151 on Inquiry Са (Resellers: 152). 


We ve Made It 


The most advanced, innovative and 
best sounding digital audio boards 

' come from Antex. That's why they're 
preferred by OEMs and integrators 
worldwide for broadcast, recording and 
multimedia applications. 

5 ж ¢ Multiple compression formats - ISO/MPEG/MUSICAM, 
| Dolby AC-2, CD-ROM XA, MS ADPCM, IMA 


n ET] 
1 A е AES/EBU/SPDIF Digital I/O 
| * Balanced analog VO 


* Programmable floating point DSP 
е Onboard EEPROM for software security 


e 16-bit stereo, 64x oversampling Sigma Delta f | | | CY | 

« High-level DOS/Windows drivers Lu 

The Series 2/Model SX-23 * Dual-device and multiple adapters digital 

es " : ағыл 

Digital Audio Processor * Wavetable synthesis ІІІ iil | 
• 5СБІ/МІПІ interfaces NUL 


ISO/MPEG/MUSICAM Coding 
AES/EBU/SPDIF Digital 1/О 
Balanced Analog I/O 

90 dB+ Broadcast Quality 


The difference is clear. 


800/ 338-4231 • 310/532-3092 = FAX 310/ 532-8509 
16100 South Figueroa Strest, Gardena, California USA 90248 
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New St SUPER ТСР/ХЕ5 4. 0 FOR WINDOWS. | 


Windows and 
Windows for 
Workgroups, so 
you get full 
Windows func- 
tionality at all 
times. Ш When you compare Frontier 
Technologies’ ease of installation and 
use, extensive third-party support of 
databases, X- 
servers and 
emulators, 
you'll know 
why Frontier is 
= " the technology 
leader. Bi Call ЫП ойлу and find out how 
far ahead we really are. 


| Lan Magazine 
made it “Product 
Of The Year.” 
Data Comm 
Magazine gave it 
its coveted 
“Tester’s Choice Award.” 
Unix World Magazine rates 
Super TCP/NFS "best." Ш Now 
Frontier Technologies has made it 
even better. Bi Introducing new Super 
TCP/NFS 4.0 for Windows, the only 
32-Bit VxD TCP/IP, NFS, NetBIOS 
product that requires zero DOS mem- 
ory while providing maximum 
performance. B Frontiers’ Super 
TCP/NFS 4.0 is fully integrated into 


“- zz 
‘THE FIRST 32 Brr VxD 
IN THE WORLD. 


BBS chk 
414-241-7083 porate 
Tha Technology Leader 


CALL 
414-241-4555 


EMAIL 
tep@trontiertech.com 
Frontier Technologies Corporation, 10201 М. Port Washington Road, Mequon WI 53092 


FAX 
414-241-7084 
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Circie 88 on Inquiry Card (Resellers: 89). 


around the Quintet in A Major (The Trout). 
Like the rest of this series, it’s really well 
done, with background information on the 
composer and his times, and a music dis- 
cussion that starts simple and gets as tech- 
nical as I want. I find these really do add to 
musical enjoyment, and I recommend the 
series for anyone who is or might want to 
become interested in classical music. 

I have about a zillion other multimedia 
programs, including Grolier’s and Comp- 
ton's encyclopedias. I suppose I should 
come up with some way to choose one 
multimedia program over another, but the 
fact is they're all good and getting better. 
If you don't have one of them, you should; 
there's no point in waiting for better, not 
that better multimedia packages won't be 
here soon enough. Really good whizbang 
sound boards are coming this year, but 
what we already have is darned good, too. 

My advice is to get what's out there. 
For instance the combination of the Sound 
Blaster Digital Edge CD Multimedia Kit, 
a Sound Blaster 16 board with a Wave 
Blaster add-on board, and a good double- 
or triple-speed CD-ROM drive is already 
good enough and will last you the year or 
so that it takes to perfect the new stuff 
that's coming later this year. If you keep 
waiting for the best, you'll miss out on 
everything. 


The Macintosh version of Roberta 
Pournelle's reading program, The Literacy 
Connection, is done. She'll be doing the 
grand introduction at her session of the In- 
ternational Conference on Technology in 
Education in London later this month. 

This version was done in SuperCard. 
The programmer, Chris Innanen, used the 
QuickBasic code I did in the mid-1980s 
and began to convert that to HyperCard. 
Roberta then decided she wanted a color 
version, which required that they switch 
to Silicon Beach's SuperCard. SuperCard 
was then bought by Aldus and now has 
been sold to Allegiant Technologies. Su- 
perCard is HyperCard on steroids. The ba- 
sics are fairly easily learned. 

As Roberta's program shows, you can 
do some pretty complex programs іп Su- 
perCard, but that requires actual pro- 
gramming. HyperCard and SuperCard are 
still the best ways to get involved in Mac 
programming. Chris reports that if the 
newest version of HyperCard had been 
available, he would probably have done 
the program in that, but the advantages of 
HyperCard II over SuperCard aren't so 
great that he's going to convert. 

The result is a script-driven engine that 
lets Roberta change the lesson plans with- 
out extensive programming. I've talked 


about The Literacy Connection before. 
Like the PC version, the Mac version re- 
quires a literate person to read the screens 
to the student, but the “instructor” doesn’t 
have to be a teacher because all the in- 
structions are at fourth-grade level. In one 
school, a 10-year-old uses the program on 
an Osborne luggable to teach reading to 
first-graders. The next version of The Lit- 
eracy Connection should be self-pro- 
nouncing and thus do away with the need 
for an instructor. 

We don’t know of anyone who has gone 
through all 70 lessons and emerged un- 
able to read English; we know it has 
worked with many students diagnosed as 
dyslexic or learning-disabled, as well as 
with normal and gifted students. It un- 
abashedly teaches systematic phonics. In 
our judgment, to be able to read implies 
the ability to read any English word, 
whether or not you have seen it before, 
thus instantly making your reading and 
speaking vocabulary identical. 

The Mac version is much changed from 
the PC version I programmed several 
years ago. It has color and animations. 
Unlike much software that tries to be ed- 
ucational, The Literacy Connection is not 
a game. An upcoming version will in- 
corporate a game as a reward for getting 
the lesson right. Kids who've seen the 
test version of the game go bonkers for it, 
but it's still the case that games are more 
to impress publishers and parents than 
kids; children find that actually learning 
to read is a pretty rewarding experience 
all by itself. 

We' ve had a fairly hefty demand for an 
Apple II version of The Literacy Connec- 
tion. Now that schools are converting those 
Apple IIs to Macs, the pressure has been on 
to get a Mac version done, and Roberta 
regrets that it took a lot longer than she 
thought it would. She’s polishing up the 
manual as 1 write this. 

I know I write about her program a lot, 
but it is my considered opinion that she's 
got the best reading instruction program 
in existence; and if kids can't read, they 
aren't going to learn much else in school. 
Anyway, this is available, it works, and 
I'm proud to be able to recommend it. 


I was hoping the game of the 
month would be SimCity 2000 by Maxis, 
but I can't seem to install the DOS ver- 
sion. This is twice now, but I'll keep trying. 
Meanwhile, Г ve gone back to an ancient 
game called Sword of Aragon from SSI. It 
still plays well. Another old-timer I like 
is QOP's Battles of Destiny. 

Maxis also publishes SimHealth, which 
is a model of health care. Like all models, 


HOW DO YOU GET 
A JOB WITHOUT 


EXPERIENCE? 


AND HOW DO YOU 
GET EXPERIENCE 
WITHOUTA JOB? 


Most young people have one 
answer to this problem. They avoid it 
until they’re out of college. But they 
could be getting solid work experi- 
ence while they’re still in college. With 
your company’s help. And ours. 

We’re Co-op Education. A nation- 
wide program that helps college 
students get real jobs for real pay, 
while they're getting an education. 

But we can't do it without you. 
Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving students 
a chance to earn money and pick up 
the most valuable kind of knowledge, 
you'll be giving yourselves a chance 
to pick up the most valuable kind 
of employee. 


Co-op Education. 


You earn a future when you earn a degree. 


і 
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да A Public Service of This Publication ©1987 National Commission for Cooperative Education 
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Pournelle 


many of the conclusions are built into the 
model’s assumptions. This is an excellent 
tool to stimulate discussion; the danger 
lies in using such simulations as real mod- 
els of the real world. With that caveat, I 
can recommend the program to those in- 
terested in health-care policy. 

The book of the month is by Richard E. 
Cytowic, M.D., The Man Who Tasted 
Shapes (Tarcher/ Putnam, 1993). You may 
never have heard of synesthesia, a sort of 
scrambling of senses that might cause you 
to smell in colors or, as the title suggests, 


taste shapes; but it's very real, and this en- 
tertaining book tells of some experiences 
the author has had with such people, using 
their experiences to inquire into the na- 
ture of sensation and perception. I guess 
that sounds more like a book reviewer than 
me, which means I'm getting tired. Any- 
way, you'll like the book. The most useful 
computer book this month was Brian Liv- 
ingston's Windows 3.1 Secrets (InfoWorld 
Technical Books, 1992). 

Next month: more on Percival. With 
luck, we'll get him running NextStep, 


For More Information 


OS/2, and Windows NT so we can do 
some comparisons. li 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers’ comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458. Please put 
your address on tlie letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at jerryp@ bix.com. 


Available now for the Mac, The 
Literacy Connection ($100 
postpaid, California residents add 
$8.25 state tax) 15 the best 
reading Instruction program іп 
existence. Contact The Literacy 
Connection, 121907; Ventura 
Blvd., Suite 372, Studio City, CA 
91604. Circle 1146 on Inquiry Card. 


ATI Technologies’ MediaMerge 
($299) multimedia editor for 
sound, text, and graphics is as 
good as any editor we've seen. 
Contact ATI Technologies, Inc., 
33 Commerce Valley Dr. E, 
Thornhill, Ontario, Canada L3T 
7N6, (905) 882-2600; fax (905) 
. 882-2620. Circle 1147. 


Microsoft's Multimedia 

| Schubert 1.0 ($79.95) really 
does add to musical enjoyment. 
Contact Microsoft Corp., 1 
Microsoft Way, Redmond, WA 
98052, (800) 426-9400 or (206) 
882-8080; fax (206) 883-8101. 
Circle 1148. 


| SMartPLUG™ 


e Gives you complete protection against unauthorized access and duplication 


of your software. 


The Plextor Double Speed Pius 
($329) CD-ROM drive works well 
with my multimedia system — 
configuration. Contact Plextor, | 
4255 Burton Dr., Santa Clara, CA 
95054, (800) 886-3935 or (408) 
980-1838; fax (408) 9! 986-1010. 
Circle 1149. 


SimHealth ($39.95), a model of 
health care, is an excellent tool to 
stimulate discussion for those | 
interested in health-care policy. 
Contact Maxis, 2 Theater Sq., 
Orinda, CA 94563, (800) 336- 
2947 or (510) 254-9700; fax 
(510) 253-3736. Circle 1150. 


SmartCache ІШ SCSI host 
adapters (from $285 to $595) аге 
a family of solid, trouble-free SCSI 
caching hard drive controllers. 
Contact Distributed Processing 
Technology, 140 Cadence Dr., 
Maitland, FL 32751, (BOO) 322- 
4378 or (407) 830-5522; fax 
(407) 260-5366. Circle 1151. 


е A processor based parallel plug, with integral nDES encryption. 
e Includes a 120-byte field of programmable non-volatile memory. 


Also available: 


CodeSafe: plugless HD installation 
MemoPlug: a memory plug for PC's. 


LANPlug: for Networks. 


Head office: 

5 Haganim St. .O.B. 9195 

Haifa 31091, ISRAEL 

Tel: 972-4-516 111 Fax: 972-4-528 613 


U.S.A: 
4005 Wed pus Dr. 
Tam 
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The Creative Labs multimedia 
sound boards tested on my 
Pentium system include the 
Sound Blaster 16 SCSI-2 
($279.95), the Sound Blaster 
Pro Deluxe ($179.95), and the 
Wave Blaster ($249.95). Contact 
Creative Labs, 1901 McCarthy 
Blvd., Milpitas, CA 95035, (800) 
998-5227 or (408) 428-6600; fax 
(408) 428-6611. Circle 1152. 


Logitech's SoundMan 16 ($199) 
sound board works just fine on my 
Pentium system. Contact 
Logitech, 6505 Kaiser Dr., 
Fremont, CA 94555, (BOO) 231- 
7717 or (510) 795-8500; fax 
(800) 732-3102. Circle 1153. 


With SuperCard ($299), you can 
do some pretty complex programs 
on the Mac. Contact Allegiant 
Technologies, 6496 Weathers 
Place, Suite 100, San Diego, CA 
92121, (619) 587-0500; fax 
(619) 587-1314. Circle 1154. 


ClockPlug: for time-limited use of software. 
NECPlug: for Japanese NEC systems. 


U-Plug: a processor-based serial plug for UNIX systems. 


Czeck Republic : PC Kompas, Tel: 42 (2) 423 874 
France : СТІ, Tel: 33 (1) 4738 1617 
Holland : Infor’ Base, Tel: 31 (3402) 54747 
Italy : DiGisoft, Tel: 39 (2) 646 4557 


Poland : Soft, Tel: 48 (22) 100081 (306,326) 


South Africa : LionSoft, Tel: 27 (11) 887 825618461 


Spain : Economic Data, Tel: 34 (1) 442 2800 
U.K : User Friendly, Tel: 44 (527) 510 105 


System Notebook ($24 
postpaid) is a neat system- 
configuration editor for OS/2. If 
you run OS/2, you need this. 
Contact VacNat Software, 1370 
White Oak St., Harrisonville, MO 
64701, (816) 887-2928. Circle 
1155. 


PC Power & Cooling demonstrated 
their high-end PC cooling 
technology by buildíng a Pentium 
system, which included a tower 
case ($349), a line-conditloning 
power supply ($229), the 
Pentacool ($39). and the 110 
Alert Plus ($49). Contact РС. 
Power & Cooling, Inc., 5995 
Avenida Encinas, Carlsbad, CA 
92008, (800) 722-6555 or (619) 
931-5700; fax (619) 931-6988. 
Circle 1156. 


Circle 86 on Inquiry Card (Resellers: 87). 


Next Year, Over 130 Million Software Packages 


Will Arrive in Corporations Worldwide. 


SOMEBODY BETTER KNOW WHAT 
VE На, 
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SOMEBODY DOES. 


That Person is the BYTE Reader. 
и An elite cadre of multiplatform technology experts. 


vY Early Adopters: 87% of whom are first to learn 
about and adopt new products and technologies. 


V Influential: The average BYTE Reader influences 
the purchase decisions of 107 others. 


The BYTE Reader. 
Savvy. Technical. Influential. ПИ {= 


LR 


BYTE Linking L LANs 


BYTE/McGraw-Hill (603) 924-9281 The Magazine of Technology Integration a 


THIS COMPUTER TALKS BACK 


A voice-activated, voice-response PC 
system, the InterActive Communicator 
lets you talk to your computer and re- 
ceive an answer. You can tell it to open 
a program, pull up a file, or fax or send 
a document to someone via E-mail; it 
can also answer the phone and place 
outgoing calls. It does all this without 
your having to deal with the keyboard or 
a mouse. If the phone line is busy, the 
InterActive Communicator asks if you 
would like to call back; your response 
can include the length of time the unit 
should allow to elapse before redialing. 

The InterActive Communicator system includes a 33-MHz 
486 processor, 4 MB of RAM, and a 200-MB hard drive. The 
voice-recognition software runs under Windows and DOS. Avail- 
able options include a hand scanner, a video-capture board, an 
Ethernet card, and a CD-ROM drive. The base system is $2995. 


Contact: InterActive, Humboldt, SD, (800) 266-4333 or 


(605) 363-5117. 
Circie 1311 on Inquiry Card. 


AVERT A LAN DISASTER 

The Rememory Archiving Sub- 
Server (from $3195) lets you 
convert a host 386 or 486 PC 
into a nondedicated, full Net- 
Ware archiving server that backs 
up, archives, and provides dis- 
aster recovery of data. From Re- 
memory (Costa Mesa, CA), the 
integrated, preconfigured desk- 
top system has а 170-МВ hard 
drive that is preinstalled with the 
RemServe archiving software 
system and NetWare; one or two 
DAT drives for up to 8 GB of 
storage; and a 16-bit ISA or 32- 
bit EISA SCSI controller. 
Phone; (800) 644-2300 or 
(714) 708-0990. 

Circle 1314 on Inquiry Card. 


CREATE A LAN WITHOUT A MAU v 
The NCI Banc-Ring 16/4 adapter 
($595) lets you create an inex- 
pensive small- to medium-size 
MAU-less LAN using stan- 
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dard token-ring cables. From 
Network Controls International 
(Charlotte, NC), the bus-master 
adapter is configurable for 4 or 
16 Mbps and uses STP, UTP, or 
B-loop cabling. You can disable 
the MAU-less feature to connect 
the adapter to any IBM-compat- 
ible MAU. The adapter also has 
a $150 option that you can add 
to electronically disable the PC’s 
floppy drive as a way to protect 
against viruses and unauthorized 
removal of sensitive information 
from the network. 

Phone: (704) 527-4357. 

Circle 1315 on Inquiry Card. 


A TOUCH-SENSITIVE 
WHITEBOARD 


A whiteboard that uses standard 
dry-erase markers and erasers, 
the Smart WriteBoard ($2995) 
automatically transfers informa- 
tion written on it to your PC or 
Sun SparcStation via the , 


serial port. You can store the in- 
formation as a bit-mapped file 
and save it, print it, or incorpo- 
rate it into other documents or 
presentations. The Smart Pen 
Tray has built-in switches that 


recognize the color of the pen : 


you select and communicate this 
information to your computer; 
the proper color then shows up 
on the monitor's screen. The 
Smart WriteBoard is from Smart 
Technologies (Calgary, Alberta, 
Canada). 

Phone: (403) 233-9333. 


Circle 1.316 on Inquiry Card. 


MULTICHANNEL DSP BOARD 

A board combining a DSP32C 
32-bit floating-point DSP and 
eight channels of analog I/O, the 
Sig32C-8 ($3995) from Signa- 
logic (Dallas, TX) is packaged 
with the company's Hypersig- 
nal-Macro and Hypersignal- 
Acoustic software. Each 1/О 
channel contains 16-bit sigma- 
delta A/D and D/A converters 
and programmable input gain, 
output attenuation, and sampling 
rate, The channels also have au- 
tomatic antialiasing and recon- 
struction filters that track with 
the programmed sampling rate. 
Sampling is simultaneous. 
Phone: (214) 343-0069. 

Circle 1317 on Inquiry Card. 


COMPACT CONNECTORS 
AND PROTECTORS 


A 2-ounce network connector for 
Macintoshes and other devices 
with built-in Ethernet, EasyNet 
($69) connects any device with 
an Apple Ethernet port to either 
10Ваѕе-Т or 10Ваѕе-2 network 
cables. The Dayna Communica- 
tions (Salt Lake City, UT) con- 
nectors have a BNC interface or 
an RJ-45 jack. 

Phone: (801) 269-7200. 

Circle 1318 on Inquiry Card. 


The Connector Protector attach- 
es to any DB-9 ($4.85 for 25) or 
DB-25 ($5.15 for 25) connector 
with jackscrews to take the brunt 


of the mechanical wear incurred 
by frequently connecting and dis- 
connecting cables to computer 
boards. The unit is from CAMI 
Research (Lexington, MA). 
Phone: (617) 860-9137. 

Circie 1319 on Inquiry Card. 


ENCRYPTION MODEM 

The CryptoCom V.32bis asyn- 
chronous pocket modem ($895) 
from Western Datacom (West- 
lake, OH) encrypts all data trans- 
missions between two of the 
company's encryption modems. 
The CryptoCom has a base data 
rate of 14.4 Kbps and uses up to 
level-10 MNP for data compres- 
sion and error control. When two 
CryptoCom V.32bis modems are 
used together, they can encrypt 
cellular data. You can use the 
modem in nonencrypting appli- 
cations in which you use V.42bis 
for data compression; the com- 
pressed data rates can exceed 56 
Kbps in these applications. 
Phone: (800) 262-3311 or 
(216) 835-1510. 

Circle 1320 on Inquiry Card. 


MANAGED HUB MONITORS 
NETWORKS 


The InterLanLink series of stack- 
able Ethernet hubs (from $1699) 
are available in 17- and 33-port 
versions. You can connect them 
in any combination for a maxi- 
mum of 96 managed 10Base-T 
ports in a single repeater stack. 
From Racal InterLan (Boxbor- 
ough, MA), the hubs feature 
FaultAlert, which monitors the 
network and alerts the network 
manager of any potential prob- 
lems by sending a warning mes- 
sage to the management termi- 
nal that's attached to the RS-232 
connection. When the terminal 
is remotely located, the hub au- 
tomatically dials the configured 
phone number and sends a mes- 
sage describing the fault condi- 
tion and its location. 

Phone: (800) 526-8255 or 
(508) 263-9929. 

Circle 1331 on Inquiry Card. 


Give YOUR PC REAL-TIME PHONE CONTROL 


The single-line OCTuLink (5279), 


an electronic computer-to- 
phone link designed to work 


with the Windows-based OCTus PTA communi- 
cations control software, connects between 
your PC and an analog phone line to provide 
complete phone-system control. Features 
include on-call DTMF tone and flashhook 
generation, incoming caller ID support, 
active line-status monitoring and sens- 
ing, DTMF tone sensing to switch between 
fax and voice calls, audio line-in and line-out to connect 


&ocrns- 


to SoundBlaster-compatible sound cards, and a parallel port 


pass-through design. 


Contact: OCTus, San Diego, CA, (800) 634-8248 or 


(619) 452-9400. 
Circle 1312 on Inquiry Card. 


AUDIO/VIDEO CAPTURE BOARD 


The MovieMan video- and au- 
dio-capture board ($299) cap- 
tures 24-bit-color video with syn- 
chronized sound at 30 frames per 
second. The Logitech (Fremont, 
CA) board supports NTSC and 
PAL analog signals and the 
DVCI (Digital Video Connector 
Interface) digital-video interface 
standard. MovieMan also cap- 
tures still images in resolutions 
of up to 640 by 480 pixels in 24- 
bit color and supports CD-ROM 
multimedia via Video for Win- 
dows and audio .W AV files. 
Phone: (510) 795-8500. 

Circie 1322 on inquiry Card. 


CAPTURE SCIENTIFIC IMAGES 
ON YOUR MAC v 


A scientific imaging system for 
the Mac, the Image Explorer 
($6000) captures and analyzes 
gray-scale image data in both 
bright light and low light. Intend- 
ed for applications such as mi- 
croscopy, fluorescence in situ hy- 
bridization, chemiluminescence, 
and gel documentation, the Im- 


age Explorer achieves the range 
of light sensitivity by integrating 
image data on-chip at video rates. 
The package's frame grabber can 
grab a video sequence of up to 32 
frames in real time; optional mem- 
ory modules allow up to 4 seconds 
of real-time image-sequence cap- 
ture. The product is from Signal 
Analytics (Vienna, VÀ). 
Phone: (703) 281-3277. 

Circle 1321 on Inquiry Card. 


WORKSTATION POWER 

The 100-MHz Model VL-4100 
DX4 workstation (enhanced ver- 
sion, $2995) includes a 9.8-ms 
12-MBps Mode 3 540-MB IDE 
drive, 16 MB of RAM, a dual- 
speed CD-ROM, and a 15-inch 
low-radiation monitor. The CPU 
in the Tangent (Burlingame, CA) 
unit runs at 3.3 V; the on-board 
integrated I/O features UART 
high-speed serial ports and eight 
expansion slots. Windows for 
Workgroups and DOS 6.2 are 
standard, as are a FlashROM 
BIOS, a frequency synthesizer, 
Energy Star compliance, and 


ч. upgradability to the Pentium 
= P24T processor. 


Phone: (800) 800-6060 or 
(415) 342-9388. 
Circle 1323 

on Inquiry Card. 


FAST NETWORKING 

The EM960 PCI eMaster+ series 
Ethernet adapter ($249) uses the 
full 132-MBps transfer rate al- 
lowed by the PCI specification. 
From Cogent Data Technologies 
(Friday Harbor, WA), the adapt- 
er incorporates the compa- 
ny’s Predictive Pipelining 
technology to increase net- 
work bandwidth by mini- 
mizing processing overhead. 
According to Cogent, the full- 
duplex Ethernet capabilities of 
the EM960 PCI adapter can dou- 
ble the existing 10Ваѕе-Т band- 
width to 20 MBps. 

Phone: (800) 426-4368 or 
(206) 378-2929. 


Circle 1324 on Inquiry Card. 


PORTABLE DATA ACQUISITION 
SYSTEM 


The Windows-compatible, four- 
channel MicroDataLogger unit 
(starter kit, $1195) operates from 
either a rechargeable battery or 
external power. From Architec- 
tural Energy (Boulder, CO), the 
microprocessor/flash-memory 
recorder is self-configuring, ac- 
cepts interchangeable sensors, 
and records up to 64,000 mea- 
surements. It has an LCD and 
12-bit resolution. The unit is ca- 
pable of HV AC diagnostics and 
commissioning, utility DSM pro- 
gram evaluation, and environ- 
mental monitoring. 

Phone: (800) 450-4454 or 
(303) 444-4149. 

Сігсіе 1325 on Inquiry Card. 


VOYAGE INTO VIDEO CACHING 

A 32-bit VL-Bus video adapter 
with video caching, the Boca Voy- 
ager (from $245) provides fast 
video performance while using 
DRAM video memory. The Boca 
Research (Boca Raton, FL) board, 
designed for peak performance 
with multimedia applications and 
CD-ROM video, includes 32-bit 
memory access, 1 MB of DRAM 
(upgradable to 2 MB), 15-/16-bit 
high color and 24-bit true color, 
a VESA BIOS, linear driver sup- 


port, BitBlt, a hardware graphics 
cursor, and a feature connector. 
Phone: (407) 997-6227. 

Circle 1334 on Inquiry Card. 


LIGHTWEIGHT HEAVYWEIGHT 


Based on its proprietary DSP- 
based data-pump technology, the 
U.S. Robotics (Skokie, IL) portable 
WorldPort Dual Standard Fax 
modem (from $545) comes with 
a 9-pin cable and includes the 
company's HST protocol to pro- 
vide 16.8-K bps data transmission. 
The modem also has Adaptive 
Speed Leveling and Quick Con- 
nect features, as well as Class 2 
fax capabilities, V.42/MNP 2-4 
error control, and V.42bis/MNP 
5 data compression. 

Phone: (708) 982-5010. 

Circie 1326 on Inquiry Card. 


SMART POWER MANAGEMENT 


A power management device 
that plugs into a serial port on 
your computer, the SmartSock- 
et+ ($349) puts switching of AC 
outlets under software control. 
From CompuSci (Fenton, MO), 
the device automatically powers 
down AC receptacles when it 
receives an external alarm. The 
configuration of the device is 
saved in nonvolatile memory for 
use at power-up. Password pro- 
tection lets you access the Smart- 
Socket+ via a modem to switch 
remote devices on or off. 
Phone: (314) 343-5022. 

Circle 1327 on Inquiry Card. 


REMOVABLE-CARTRIDGE GUARD 
SyGuard ($8.99) is a dust and 
contamination guard designed to 
prolong the mechanism life of 
the SyQuest 44, 88, and 88C re- 
movable-cartridge drive systems. 
Made of rugged plastic, the APS 
Technologies (Kansas City, MO) 
guard is fitted with a precision 
gasket lock that fits most Sy- 
Quest mechanisms. 

Phone: (800) 235-2753 or 
(816) 483-6100. 

Circle 1328 on Inquiry Card. 
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TAKE DAT STORAGE WITH YOU 


DAT storage subsystems that op- 
erate via your portable comput- 
er’s parallel printer port or SCSI 
connection, the PDS-2 ($2995) 
and the PDS-4 ($3295) provide 2 
and 4 GB, respectively, of data 
storage. From Parallel Storage 
Solutions (Elmsford, NY), each 
subsystem can double its capac- 
ity via data compression. Trans- 
fer rates using the parallel port 
are 6 to 17 MB per minute; SCSI 
connections provide a transfer 
rate as high as 44 MB per min- 
ute. The units are compatible 
with DOS, Windows, NetWare, 
LANtastic, 05/2, SCO Unix, and 
SCO Xenix. 

Phone: (914) 347-7044. 

Circle 1329 on Inquiry Card. 


A MONITOR 
FOR WORKSTATIONS 


The 17-inch Multigraph 447X 
monitor ($1250) from Nokia 
Display Products (Sausalito, CA) 
features an antiglare-coated 
Trinitron tube with a 0.26mm 
aperture grill. Manufactured in 
Finland, the monitor has a reso- 
lution that ranges from 1280 by 


Contact: Gen 
lá DUC CA (5. 
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1024 pixels at a 75-Hz refresh 
rate to 1600 by 1200 pixels at a 
60-Hz refresh rate and a hori- 
zontal frequency range of 30 to 
82 kHz. An intuitive on-screen 
menu makes adjustment easy, 
and the unit automatically syn- 
chronizes with any desktop com- 
puter, according to Nokia. The 
unit complies with the VESA 
DPMS power-saver specifica- 
tion and the MPR II standard and 
includes a Mac adapter. 

Phone: (800) 296-6542 or 
(415) 331-0322. 

Circle 1333 on Inquiry Card. 


SHUTTLE YOUR DATA OFF YOUR 
NOTEBOOK 


The Disk Shuttle (from $417) 
from Computer Connections 


America (Bedford, MA) is a 2'A- 
inch portable hard drive that you 
connect to your parallel port for 
additional storage, file transfer, 
and backups. Storage capacity 
ranges from 170 to 344 MB, and 
access time 15 12 ms. To use your 
printer with your notebook, you 
just plug in the printer cable to 


the opposite end of the Disk 
Shuttle unit. 

Phone: (800) 438-5336 or 
(617) 271-0444. 

Circle 1330 on Inquiry Card. 


CD-ROM NOTEBOOK 

The top-of-the-line Hurricane 
notebook ($8355) includes an in- 
ternal 5'4-inch CD-ROM drive, a 
sound chip on the motherboard, 
a 540-MB IDE removable hard 
drive, 20 MB of RAM, and a 66- 
MHz 486DX2/SL CPU. The ac- 
tive-matrix 10-inch color display 
has 256 colors; you can have si- 
multaneous displays at resolu- 
tions of 640 by 480 pixels on the 
notebook and 1024 by 768 pix- 
els on an external monitor. The 
Aquiline (Troy, NY) Hurricane 
also has voice recognition and a 
PCMCIA Type II card slot, a 
built-in trackball, and a battery 
life of 3 hours. 

Phone: (518) 272-0421. 

Circle 1335 оп Inquiry Card. 


SOUND CARD WITH SPEECH 
RECOGNITION 


A sound card with built-in wave- 
table synthesis and a DSP, the 
Aria 165е ($169) has 16-bit dig- 
ital-audio playback and recording 
and а 44.1-kHz sampling rate. 
The card’s Aria Listener Speech 
Recognition uses speaker-inde- 
pendent technology, which lets 
it recognize most words in its vo- 
cabulary regardless of who says 


them, according to Prometheus 
Products (Tualatin, OR). The 
card also lets you create cus- 
tomized vocabularies and has a 
SCSI-2 connection that supports 
CD-ROM drives from a variety 
of manufacturers. 

Phone: (503) 692-9600. 


Circle 1336 on Inquiry Card. 


CURSOR CONTROL THAT FITS 
IN YOUR HAND 


An interactive 
hand-held con- 
troller that fits 
in your hand, 
the ProPoint 
($129) has a 
pressure-sensi- 
tive button that 
provides 360- 
degree cursor 
control at the 
touch of a thumb. You can se- 
lect thumb-controlled cursor 
speed from a continuous range 
and select objects such as menus 
with a point-and-click motion. 
From Interlink Electronics (Cam- 
arillo, CA), the ProPoint has a 
12-foot cord to allow you free- 
dom during presentations. 
Phone: (805) 484-8855, 

Circle 1332 on Inquiry Card. 


IMAGE-PROCESSING POWER 


Designed for use with image- 
processing, vision, and robotics 
systems based on the TMS320C40, 
the HETVIO 8-bit image-pro- 
cessing TIM-40 module ($6750) 
features a PAL/NTSC frame- 
capture interface that supports 
up to four multiplexed camera 
inputs. From Traquair Data Sys- 
tems (Ithaca, NY), the card sup- 
ports the continuous and con- 
current capture, processing, and 
display of frame-rate image data 
via its 1-MB triple-ported VRAM 
frame store. It also has 4 MB 
of local DRAM, a 4-bit overlay 
plane, and enhanced support for 
byte-level manipulation of im- 
age data. 

Phone: (607) 272-4417. 

Circle 1337 on Inquiry Card. 


NSTL Exclusive Report Series — from the publishers of Software Digest and PC Digest 


NSTL's 20,000 sq.ft. test facility, 
is the largest independent testing 


you face a critical decision. 


Tapping into Pentium power could deliver a 
much-needed boost in speed and performance. Or, 
the investment may be unnecessary, glven your 
particular requirements. 

Your dilemma: Where to turn for independent, 
authoritative information? If your job entails making 
critical recommendations, much is at stake, You are 
expected to have answers. You need quality, unbiased 
decision-making data. 

Now, you can have the answers with Pentium 
Upgrades: A Benefit and Performance Analysis, first 
in the Exclusive Report Series from National Software 
Testing Laboratories (NSTL). 

* No-frills, objective information. No advertiser 


influence or pretty pictures here...just real-world data. 


• A clear layout of your choices. It’s all here: 
the basics on 486 and Pentium systems and their 


GOING PENTIUM- “EW 
Is IT WORTHWHILE... FORYOU? 


IF you're considering a Pentium upgrade, * Executive Summary for top-level decision 


makers. You get a clear, capsulized briefing on 
test information... the analysis you need for rational 
price/performance evaluation. 


e Revealing raw data for the technical expert. 
Benefit from comparisons and statistical data on 
common binaries running across different platforms. 
Know which gains are due solely to hardware. 


* Discover custom solutions that work for you... 
based on your type of work, applications used, and 


your system configuration. 
LAN and IS Managers — Special Alert! 


If your job demands informed decision-making, 
this Exclusive Report is required reading. You'll 
find hard data on Pentium — integer-intensive 
applications; floating point applications; 
recompiling for Pentium; and other 

important factors. 


and evaluation facility In the 


microcomputer industry. compilers, Charts, tables and important technical 


information help match your needs with 
real performance data. 


NSTL... 


Testing the Limits 


NSTL, a division of McGraw 
Hill, inc., Is an internationally PNE 
recognized testing authority. fie 
NSTL's Software Digest and Уе 
PC Digest Ratings Report 

are the leading authoritative 

Sources of accurate and ase 
objective software and SS а 
hardware information. ee 


to Orders 


LI 


f. FAX а copy of this page to (610) 941-9950 
2. MAIL coupon to Address Below 


5, CALL TOLL FREE 
1-800-220-NSTL 


NO RISK GUARANTEE VO ————Ó i a АҒ. 
кат Шен nd n Qu) YE I want to be an informed decision-maker. 
NSTL Exclusiva Report, Rees mere Send me Pentium Upgrades now, at the special 


tetumit for a dull fefüind: 25] { introductory price ші $29. 95 (A $35 value) 
“| DYES, also send my FREE GIFT: PC Digest Ratings Report on Pentium Systems 
Larry Goldstein E | J NO, I don't want this report, but keep me informed of future Reports. 
Publisher [Г Number of Reports @ $29.95/ea = 
ETERS ET APPLICABLE STATE TAX 
M SHIPPING AND HANDLING @ $1.95./ea. (Outside the US @ $3.95./ea.) 
hime | Prices subject to change without notice. 
UA a TOTAL 
E CARD NUMBER EXP. DATE 
FREE GIFT with your order! L = s| SIGNATURE 
When des order Pentium Egi E COMPANY кирши а 
| | STREET ADDRESS 
CITY STATE ZIP 


MAIL TO: NSTL, Box 1000, Plymouth Meeting, PÀ 19462. 


H Е Ж NSTL National Software Testing Laboratories, A Division of McGraw Hill, Inc. 
For faster delivery, call 1-800- 220 NSTL | Publishers of Software Digest and PC Digest Ratings Reports BT4594 


Circle 113 on Inquiry Card (RESELLERS: 114). 
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Circle 1271 оп Inquiry Card. 


REMOTE CONTROL AND ACCESS 


CoSession for Windows (two- 
PC package, $199) supports en- 
hanced background operations, 
multiple connections, and remote 
operation of DOS and Windows 
programs. Compression tech- 
nology in the software provides 
30 percent faster remote Win- 
dows operation, according to the 
manufacturer, Triton Technolo- 
gies (Iselin, NJ). Remote access 
capability, implemented through 
drive redirection, allows a re- 
mote user connected to a net- 
worked host to.operate as a re- 
mote node on the network. 
Phone: (800) 322-9440 or 
(908) 855-9440. 

Circte 1276 on Inquiry Card. 


FAX FROM WINDOWS 

The FaxFacts FFWIN utility 
(from $300) lets you fax directly 
from any Windows application 
when you use it with FaxFacts 
broadcast software, a high-per- 
formance fax board, and a dedi- 
cated PC that acts as a fax server 
tied to the network for outbound- 
only faxing. From Copia Inter- 
national (Wheaton, IL), the 
FF WIN utility is compatible with 
all networks and allows for pre- 
and post-process activities, such 
as E-mail notification. 

Phone: (800) 689-8898 or 
(708) 682-8898. 

Circle 1279 оп inquiry Card. 
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What's Software 


BUILD A TEMPLATE, CLICK A BUTTON, 
| CREATE A DOCUMENT 


— | Now you can build document-assembly templates 
| in WordPerfect, Ami Pro, and Microsoft Word 
without having to write macros. With HotDocs, 
you simply open a document; highlight a name, 
date, or other text that frequently changes from 


document to document; and insert a variable for 
each highlighted choice. To assemble a docu- 
ment using the template, you click on a button, 


| whereupon the template asks questions based 


on the variables you've defined. In response to 
your answers, — paragraphs are automatically selected, and variables such as names, 
dates, pronouns, and verbs are correctly inserted. HotDocs retails for $49. 


Contact: Capsoft Development, Provo, UT, (800) 500-3627 or (801) 375-6562. 


3-D IMAGES FOR ANY PRINTER v 
RenderPrint ($249) lets you print 
photo-realistic 3-D images from 
any graphics 
application on 
any printer at 
full printer res- 
olution. From 
Insight Devel- 
opment (San 
Ramon, CA), 
RenderPrint can convert to and 
from most popular file formats, 
such as BMP, GIF, JPEG, PCX, 
and TIFF. The software works 
in ADI protected mode within 
AutoCAD and other ADI-sup- 
ported applications; as a TSR 
program that pops up inside 
Cadkey, MicroStation, and oth- 
er graphics programs; and as a 
stand-alone application. 

Phone: (800) 825-4115 or 
(510) 244-2000. 

Circle 1275 on Inquiry Card. 


GRAPHICS THAT SAVE MONEY 

ActiGraf ($795) helps you spot 
wasted costs and inefficiencies 
by graphically depicting compa- 
ny policies and procedures. The 
software divides company oper- 
ations into microsteps so that 
everyone involved can easily 
identify and understand each 
phase of every procedure. From 
Business Modelling Systems 
(Los Altos, CA), ActiGraf lets 
you dynamically analyze proce- 


dures via its ability to run a 
model to show how a process 
will behave and how long it will 
take to execute in 
a given set of busi- 
ness conditions. 

=| Phone: 

B (4/5)941-3901. 

| Circle 1277 

on Inquiry Card. 


PUT YOUR DATA ON CD v 

Alchemy ($995) from IMR (En- 
glewood, CO) enables you to 
work alone or in a workgroup to 
collect text and image files in 
their native formats for transfer 
to a CD. You can organize the 
files into folders, index each file 
by full text or keywords, and 
then copy the indexed files to a 
CD by using any industry-stan- 
dard CD recorder. Any user who 
has a CD-ROM drive can search 
by full text or Query-by-Example 
to find any file in less than 3 
seconds, according to the com- 
pany. You can view a file with- 
out launching the application and 


then print the file or copy it to a 
local directory. 

Phone: (303) 689-0022. 

Circle 1278 on Inquiry Card. 


SYSTEM ANALYSIS AND 
TROUBLESHOOTING 


PC diagnostic and troubleshoot- 
ing software, QuickTech-Pro 
($249) from Ultra-X (Santa 
Clara, CA) has a main menu for 
quick access to all test groups. 
You can test all memory, cache, 
and VRAM up to 4 MB. You 
can test floppy and hard drives, 
perform system burn-in, test se- 
rial and parallel ports to pin level, 
and test functionality of inter- 
rupts, DMAs, keyboards, and 
mouse operations. You can also 
run CPU-speed, system, video, 
and hard drive benchmarks. 
Phone: (800) 722-3789 or 
(408) 988-4721. 


Circle 1280 on Inquiry Card. 


CLIENT/SERVER AND 461 
WORK TOGETHER А 


The DataFlex Server Edition 
(from $1995) provides client/ 
server computing for the Data- 
Flex object-oriented fourth-gen- 
eration language. The software, 
from Data Access (Miami, FL), 
allows multiple clients using 
different environments, such as 
DOS and SCO Xenix, to be at- 
tached to the same server. Fea- 
tures include transaction logging 
by the server for increased data 
integrity, user password protec- 
tion for complete data secu- 
rity, transaction processing 
by the server for improved 
data reliability, and tunable 
system parameters for opti- 
mized system performance. 
Phone: (800) 451-3539 or 
(305) 238-0012. 

Circle 1281 

on Inquiry Card. 


OBJECT-ORIENTED TOOLKIT 


FOR MULTIPLE PLATFORMS 

An add-on to the UIM/X de- 
velopment tool for OSF/Motif, 
Cross Platform Toolset ($2500) 
provides the objects, libraries, 
and documentation necessary to 
create production-quality appli- 
cations for use on multiple plat- 
forms. Based on native toolkit 
controls, the tool set lets the port- 
ed application interface look and 
behave like a native one and pro- 
vides for the inclusion of plat- 
form-specific capabilities. You 
can use object-oriented pro- 
gramming techniques to build 
GUIs from reusable portions of 


code that encapsulate any plat- 
form-specific application code, 
and you can implement objects 
using many third-party packages. 
The package is from Visual Edge 
Software (Saint-Laurent, Que- 
bec, Canada). 

Phone: (514) 332-6430. 

Circle 1282 on Inquiry Card. 


SIGN ON IN WINDOWS ~ 


Designed for use with a digitiz- 
er tablet or pen-based computer, 
Sign-On Verify ($395) from 
Sign-On Systems (Beverly Hills, 
CA) allows a person's signature 
to be used in place of a log-in 
and password or PIN. Targeted 
as a security add-on to applica- 
tions and currently available for 
use with FoxPro, Paradox, Vi- 
sual Basic, and C, SOV provides 
developers with the ability to 
prompt users for their signatures 
and verify that a signature is not 
a forgery. The SOV software em- 
ploys Communication Intelli- 


copies of the same database. 


Systems, Emeryville, CA, 


Circle 1272 on Inquiry Card. 


MANAGEMENT SOFTWARE FOR A 
CROSS-PLATFORM TEAM 


Now available for the Mac, ManagePro 2.0 ($395) helps 
managers and workgroups meet their goals and deadlines 
by Integrating tools for planning, tracking, and delegating 
tasks over a network. You enter information in spread- 
sheet-style planners, and the software automatically cre- 
ates color-coded goal- and people-status boards, time 
lines, to-do lists, calendars, and more than 30 standard 
reports. 


ManagePro prompts managers through a four-step per- 
formance management process and offers useful manage- 
ment tips and techniques. The soft- 
ware’s calendar automatically 
shows, in all the calendar views, an 
item you entered elsewhere in the 
program, such as a project deadline 
entered in the goal planner. The 
multiuser capability provides simul- 
taneous read/write access, syn- 
chronizing separately updated 


Contact: Avantos Performance 


(800) 282-6867 or (510) 654-4600. 
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gence’s Dynamic Signature Ver- 
ification technology. 

Phone: (310) 274-7477. 

Circle 1283 on Inquiry Card. 


SWIM WITH UNIX 


Swim ($149), a run-time and de- 
velopment system based on OSF/ 
Motif 1.2.3, is available for Unix 
platforms such as Linux, Coher- 
ent, and BSD/386. From Sequoia 
International (Deerfield Beach, 
FL), Swim includes the mwm 
window manager, static libraries, 
header and include files, com- 
plete on-line manual pages, and 
source code to the OSF/Motif 
demo programs. 

Phone: (305) 480-6118. 

Circle 1284 on Inquiry Card. 


GREASE THE SWITCH 
IN WINDOWS 


An embedded and customizable 
control bar, RibbonCB ($99) 
provides buttons via which you 
launch applications and macros 
from within any Windows ap- 
plication. You can easily navi- 
gate among your applications, 
and you can capture mouse 
movements and keyboard com- 
mands while writing macros. 
From Software Interface Solu- 
tions (Boulder, CO), RibbonCB 
includes a pixel editor that lets 
you capture graphics off-screen 
for use as button faces. 

Phone: (800) 266-5866 or 
(303) 651-6570. 

Circle 1285 on Inquiry Card. 


Software Update 


ImageFast 2.0, ImageFast Software 
Systems (McLean, VA), lets you 


= set up your own in- 


dexing and organize 
the information en- 
шашы | vironment your way 
via the addition of the Database 
Design Wizard, Action Icons, 
WorkFast, Calera OCR integra- 
tion, RedactFast, and unlimited 
annotation layers. From $195. 
Phone: (800) 899-6665 or 
(703) 893-1934. 
Circle 1296 on inquiry Card. 


Teleform for Windows 3.0, Cardiff 
Software (Solana Beach, CA), 
adds a forms designer, Basic- 
Script for implementing complex 
procedures, faster and more accu- 
rate hand-printing recognition, 
and TIFF support; improves fax 
tracking; and supports multiple 
fax phone books, among other 
improvements. From $1495. 
Phone: (619) 259-6430. 

Circle 1297 on Inquiry Card. 


Director 4.0, Macromedia (San 
Francisco, CA), improves mem- 
ory management, compiles its 
scripting language for faster script 
execution, optimizes data re- 
trieval from storage devices, and 
adds object-oriented commands 
and a "movie in a window" fea- 
ture. $1195. 

Phone: (800) 457-1774 or 

(415) 252-2000: 

Circle 1298 on Inquiry Card. 


Synchronize 1.3, CrossWind Tech- 
nologies (Felton, CA), builds on a 
cross-platform architecture and 
lets you easily customize your 
work space and change the appear- 
ance and behavior of the software 
to fit your own needs, $100 per user, 
Phone: (408) 335-4988. 

Circle 1299 on Inquiry Саға, 


NetCensus 2.00, Tally Systems 
(Hanover, NH), streamlines its 
GUI and adds the MacCollector to 
provide automatic hardware and 
software inventory; a product-de- 
tail table that organizes data in 
spreadsheet-like reports; reporting 
features; and a snap-in module for 
Novell’s NMS. $10-$20 per PC. 
Phone: (603) 643-1300. 

Circle 2300 on Inquiry Card. 
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STATISTICS FOR WINDOWS А 


Developed from the ground up 
for Windows, the SigmaStat for 
Windows statistical software 
package ($495) helps you select 
the most appropriate tests, checks 
your assumptions, handles miss- 
ing data, and explains the tests’ 
Statistical results. From Jandel 
Scientific (San Rafael, CA), the 
software’s procedures include 
descriptive statistics; t-tests; 
analysis of variance; correlation; 
z-tests; chi-square tests; non- 
parametric methods; linear, mul- 
tiple linear, and nonlinear re- 
gressions; power; and sample 
size. Data-import options include 
text, spreadsheet, database, Sig- 
maPlot, and SigmaStat files. The 
software automatically creates a 
comprehensive report for all sta- 
tistical procedures you invoke. 
Phone: (800) 874-1888 or 
(415) 453-6700. 

Circle 1286 on Inquiry Card. 
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05/2 LINK 

XoftWare/32 for OS/2 ($395) 
lets users of networked PCs and 
PS/2s access graphical and char- 
acter-based Unix applications 
and display them concurrently 
with OS/2 programs on a single 
PC screen. The AGE Logic (San 
Diego, CA) software includes 
the company’s Professional Edi- 
tion Utilities, full X11.5 compli- 
ance, cut-and-paste capability for 
exchanging information between 
a PC and a Unix host, a fully in- 
teractive Telnet client, and the 
ability to reroute multiple Unix 
print requests to any printer on 
your PC network. 

Phone: (619) 455-8600. 

Circle 1287 on Inquiry Card. 


WINDOWS MULTIMEDIA HELP 


You can visually and quickly 
integrate multimedia into your 
Windows help system with Mul- 
timedia WinHelp ($199). The 
program lets you add voice, 
sound, or video to your help sys- 
tem and extends the functional- 
ity of the Windows help engine. 
You can use the program with 
or without a Windows help au- 
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thoring tool. From Blue Sky 
Software (La Jolla, CA), the pro- 
gram supports .AVI and .WAV 
files and includes the Video for 
Windows 1.1 run-time version. 
Phone: (800) 677-4946 or 
(619) 459-6365. 

Circle 1288 on Inquiry Card. 


MULTIPLATFORM CHANGE FILES 
A multiplatform file-update util- 
ity, Updatelt ($249) lets you ship 
to your customers incremental 
product updates in the form of 
compressed password-protected 
change files. A full GUI front 
end for building and maintain- 
ing change files lets you create 
a single file that will update an 
entire directory tree. From Inno- 
vative Data Concepts (Hatboro, 
PA), Updatelt can create raw 
change files or stand-alone .EXE 
programs as Windows, OS/2 
character-mode, Presentation 
Manager, or DOS applications. 
Phone: (800) 926-4551 or 
(215) 443-9705. 

Circle 1289 on Inquiry Card. 


MONEY MANAGEMENT 


IN WINDOWS 


Managing Your Money for Win- 
dows ($79.95) from Meca Soft- 
ware (Fairfield, CT) 
furthers a recent trend 
in small office/home 
office software to de- 
liver better ease of use 
than you get with the 
usual boxed icons. 
When it’s enabled, the 
Smart Desk interface 
is a full-screen config- 
urable office, com- 
plete with desk draw- 
ers, shelved books, 
and countertop items (e.g., cal- 
endars and Rolodexes) that you 
can click on to invoke modules 
such as banking, investing, and 
budgeting. Also featured is a sin- 
gle-window checkbook/register 
function. 

Phone: (800) 820-7458 or 
(203) 256-5000. 

Circle 1290 оп Inquiry Card. 


| ` §oftware Update | 


TrueCAD for Windows 2, Choice 
Computing (Mountain View, 
CA), adds more than 40 features, 
including the ability to read and 
write AutoCAD .DWG files 
directly, a Power Bar, an Align- 
ment dialog box, a Nudge fea- 
ture, symbol insertion with hori- 
zontal and vertical mirroring, 
Symbol Ghosting, easy DDE 
interaction with other programs, 
improved bit-map handling, and 
improved support for plotters 
and printers. $295 until June 30; 
$395 thereafter. 

Phone: (800) 828-2770 or 

(415) 428-0131. 

Circle 1301 on Inquiry Card. 


Common Ground 1,1, 
No Hands Software 
(Belmont, CA), 
adds an embedda- 
ble Windows Mini- 
Viewer and JPEG compression; 
it supports Apple's Macintosh 
Easy Орсп and PowerTalk soft- 
ware, which is based on the 
Apple Open Collaborative Envi- 
ronment technology. $99.95. 
Phone: (800) 598-3821 or 
(415) 802-5800. 

Circie 1:302 on Inquiry Card. 


The Major BBS 6.2, Galacticomm 
(Fort Lauderdale, FL), provides 
a GUI using RIPscrip, refines 
File Libraries, adds full-screen 
ANSI file tagging, enhances 
compatibility with CD-ROM 
drives, redesigns the Polls & 
Questionnaires feature, and in- 
cludes QWK-mail, letting you 
access the program with modem 
speeds of up to 28.8 Kbps. $259 
for two users. 

Phone: (305) 583-5990. 

Circle 1303 on Inquiry Card. 


Versions 1.1, Omega Systems 
(Irvine, CA), adds the Project 
Wizard, automatic project-based 
scheduled check-in, streamlined 
project maintenance, selectable 
long and short menu styles, func- 
tion-key shortcuts to commonly 
used dialog boxes, the ability to 
cancel an operation during error 
situations, and other features. 
$279. 

Phane: (714) 440-3646. 

Circle 1304 on Inquiry Card. 
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Mail Order 

The latest offerings from 

_ vendors supplying 

~ products of all leading 
manufacturers at extremely 
competitive prices. 


Hardware/Software Showcase 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 

and suppliers. 


Buyer's Mart 

From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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TC5143 ETHERNET COAX... 119.87 
TC5143 ЕТНЕНМ ЕТСЕ 6PK ... 667.25 
TC5143 ETHERNET 108T .............................. 9.84 
765143 ETHERN 1087 BPK .. 477.97 
2 Arcnet 8 BIT COAX CARD 60.50 
TC6245 Arcnet COAX CARD .........-..... 179.90 
TC6242 Arcnet TP CARD... = - Хм 
ТС6245 Arenal ALLIN-ONE CARD... 25846 
T Етте авама 4 КОНТ MUS COAX — 0.89 
T 8 PORT CON 10BT .. 338.47 
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NODERUNNER 2000T. 4.4: 
NOOE RUNNER 2000C 1.4 
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ры Wis €————— 22 
Lantas LODO =e 322.9 
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Megahertz XJ2144 
14.4K bps Data/Fax 
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> Only Megahertz has the XJACK* 
Extendable Connector @ XJACK 
Lightens Your Load: No Awkward 
Extamal Connectors @ Now with 
MNP-10 and FLASH memory @ Auto installation 
@ Advanced Error Correction 
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Canon 
IX4015 COLOR 5САММЕРН............................. 987.42 


E-——1— 1 — ET -WYSE TERMINALS | Surmagraphics. 
NA SEM 108f 4 ==. 
| "Yos Bont See ўта be وسا‎ ba TEET тт =ч=н ШАШ fl 12 X 12 16 BUTTON ...... 232.90 
Ў FT t t Oct a اس سد‎ o n aa E . SUMMASKETCH жатта» - 
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Mircom | ІҢ пкт 
| PE310BC POCKET ETHERNET COAX | 
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PE3108T POCKET ETHERNET 10BT à P | Hi 7200 A-F SIZE B PEN... nn MIT 22 
P ЕТ АЯСМЕТ COAX... | MULTIMEDIA, SOUND, СП | [ig] Hewat 
РРХОЗ PARALLEL POAT MULTIPLEXOR... ALTEC LANSING ACS300 SPKASISW.. e — иып am 
XIRCOM 14,4K POCKET MODEM ._................. Beethoven int int MM Explorer wi 16 bit sound 323 88 ET rosas ОРЕ FEEDER aeaa 
| CDW 4 CD EDUTAINMENT BUNDLE'.............85.18 SCANJET CX Wi W/ISA ......... аш. мыс $95.30 
| IBM TOKEN RING COW 8 CD BUNDLE*......... eere 129.17 HP SCANJET СХ DOCUMENT FEEDER.......474.72 
COW 5 CD BUSINESS BUNDLE’... 19.88 ПСХ TRANSPARENCY АБАРТ........................ 18 
гам TOKEN RING 194 ЗА... — dna W 5 co ENTERTAINMENT BUNDLE ........79.3 
! DIAMOND SONIC SOUND LX... 108.30 
coe Pam E MEDIA VISION CRITICAL PATH 443 
ҮДЕРЕ Sa . 83 | MEDIA VISION PRO 16 S Sy Teil БОЕ 38. ай 
ЕТНЕНЕХРНЕЗЗА $45? | MEDIA VISION PRO A SIG een 7851 
ETHEREXPRESS 18 108T 5PK -—— M ae | MEDIA VISION Р PRO A! UBIO SPECT 46 „зе. 53 
EREXPRESS 181 1 1 | Ines PRO AU Up Em i — ICI 62 
ETHEREXPRESS МСА 16 MICROSOFT CINEMANIA "SA | 
REXPRESS 16 1 SOFT SYS V2.0 Lee | 
ETHEREXPRESS 16 COMBO EPK ‘645.0 we one Serta tee SND 2 f 57.5 
ETHEREXPAESS 16 COMBO 20PK 036.83 {т 4 4. 
ETHER 55 mith {айл a itd) u М | MAG Қы ج‎ $48.20 
ETHEREXPRESS FLASH 10BT SPK .. 515 4 маит nae D MEWAVE 32. 9.20 MAGNAVOX 20CMS4 20° SPECIALI-..........999.00 
ETHEREXPRESS F 4129.73 ORCHID SOUNDWAVI 197.72 "WHILE SUPPLIES LAST 
ETHEREXPRESS FLASH COMBO 5 PK ........ 599.00 PROCOM EXT MULTIMEDIA STATION..........788.48 
ETHEREXPRESS EIBA COAX 9.8 | PROCOL GITE RE ADU ATION......... 80.46 
TORENENPR i РНОСОМ INT MULTIMEDIA $ТАТЮМ............739.18 
b "e . SONIC SOUND PRO UPG MT. bean 9845 | 1 
NETPORT Wu 1TOBT... — dfi | SONY ОР ив ЕХТ W/SND —— ery ee: -479.34 ETT 
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POWERDA "S TERNAL e 25 eo Rout 
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ТАРЕ 250M8 INTE e — 
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CARTRIDGE . . EM 
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BACKPACK 250B DE | BU PARALLEL: 358.08 
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486/33 200MB PAS CLR W/TRKBALL ..........2487 37 
486/33 200MB ACT CLR W/TRKBALL ........... 2997.78 
| DOT MATRIX а LASER PRINTERS 


TEBOOK BOMB MC 1592. 
NOTEBOOK 120M 120M8 М (— у 
КӨТЕРСЕК 10M әле gw 
Canon 

4/25 2393.29 

NOTEJET 223 120M8 COLOR: 2709.18 

TEJET 4/25 200M8 COLOR —M |! 

IN NGA 4/33. SX 170МВ................ т" 929.64 

INNOVA 4/33. SX 240MB... a дн 1025.71 
INNOVA 450 240MB .. 


A Е 170MB ... 
INNOVA 4/664 240М8 ... 


ActionNote 500С 180MB+modem. ...2063. 
ActonNote 700C 120MB pas си . 2477.72 
ActionNots 700C 210MB pas cir .. 2547.78 
ActonNote 260MB pas cir .. .. 2047.79 
ActonNote 210M5 act cir 3227.84 
ThinkPad 500 4'500X2 85MB .. 1599.00 
170M8 . 1009 00 


4/40 120MB Color... 3747.30 450 OME ре. 
440250МВ Мого 290087 450 Color... 4797 59 
4/40 250МЕ Color .... 414 (731 4/78 OME Color... 5199.31 
READY 4/258 170MB Mur meda. ss 1436.70 
READY 4/3238 210MB Multimedia ................- 1798.71 
IMAG (12% GOMA " dd "1718.00 
IMAGE II 1978.62 
ERMATE ATE INK i Т EI 
POWERMATE 10855 ДЫ "" 9839 


= - а — 


1: 


-. ow 
в Өз & =) 


TM4OQOE 5Х/25 120480 MONO 1847.57 
DX25 200M8B МОНО Ed. 

Braid Soon DAS COLOR 2498.33 

DX2/50 2.2427 04 
TM4000€ DX2/50 200MB DUAL 273554 
c 4 ACTIVE as 
ТМ4000Е DX4/75 455MB COLOR 4947.312 
DW три C enters, Ir 
020 E. Lake Cook Roag 
sali с] ( ме IL 600895 


Т 


TZ 


171.06 101170............. „008.93 
197.00 102550... _.........900.00 
164.05 DFX5000 Pius .....1364.06 
7.54 DFXBOOO........ 2246 45 
364.086 STYLUS 67 
сымм227,7 STYLUS 800°........251.87 
ss EE. Action Lasart1500...656.70 
"AFTER 825 MANUFACTURER REBATE 
(ENOS ЬЗОЛМ) 
IBM u LEXMARK LASER PRINTERS 
4037 БЕ SPPM .. — NOEL 
4029-10 10PPM.... "4118.42 
4039-10R ЗОРРМ................ 113324 
4030-1090 YOPPM DUPLEX.. 71839.77 
4099-128 12PPM 


4039-121. 12PPM.... 
Е 119738 


— uc 


P3200 1... 218.00 Siantwriter 640 .. 
SuperScrpt 610 47827 Sientwrier 1007 1 


NENNEN T 
NE i — 45,00 
LASER 


^ ghe 960 maniacle «b =mi m m A94) 


SHARP. PRINTERS 


P JX9400 3000P! 4PPM ... кеш 74% 
| SHARP JX9460PS 6000РІ 6PPM .... nei jc 9.84 
EwLETT 
Q2 PACKARO 
Робі 31036700 Lanat 4MP 
200.  ——C— 20900 ілкі" 


131MB IDE — ....198.18 345MB IDE... 28820 
170MB IDE... 206.08 345MB a 
De. 3 41 


ponam > -n 


SERVICES YOU 
BETTER 


с. ал ирони р жы | D HEWLETT 
= mf = | PACKARD 
| il. | L | 
wal LI 
| noc? Hewlett-Pack 
1 е. US Р " = =] ^ "Y. 
к i d ) " DeskJet эо9% 
“Лайлы Боасе Drintas 
® кг 6710г ЕГЕ C іа! Pr inter 
CDW  Laser-quallty 600x300 дрі: 


special paper not required » Up to 


ЖЕГЕ нее E 
ENT OPIA SANS DE 55494 
500 CFPIONS 105 SCS жаи 


18781 5XMBSCOO. — $4944 
721 94 DOO 20 


WESTERN DIGITAL 
Caviar 210M8 IDE..221.98 Caviar 42098 IDE 310.00 
Caviar 250M9 IDE. 239.24 Caviar 540MB IDE 458.00 
Caviar MOMA IDE 


ACCULOGIC I /BIOS ......... 
ЖОШ N DE 
15104 P. KIT 


ADAPTEC 27427 EISA SCSI-2. . . — ...2992 
Кош И ESS — - 
MODEM 5 8 EIE AUNI 
1 rotin 
MODEMS 

123,60 14.4 EXT W/FAX....130.50 

14 iNT W/FAX.. — HEA Wortdport 14.4 .......140.00 
COURIER MODEMS 

V.32TERBO ІНТ..................... " 333.00 
V.32TERBO INT W/FAX. 345.54 
V.3ZTERBO EXT... 378.23 
V.32TERBO EXT WIFAX . 365.08 
DUAL STD TERBO INT W/FAX 796.13 
DUAL STD TERBO EXT W/FAX ......................732.83 


9.85 
РМ14400ҒХ 14.4 INT WIFAX ............... —Si 
PM14400FXMT 14.4 EXT W/FAX... 169.65 
PM14400FXSA 14.4 EXT W/FAX LED. 256.45 
PM14400FXP 14.4 POCKET МЇРАХ...............287.50 

BATISFAXTION MOOEMS 
200 INT .. о 400 EXT .............. 02.52 
SOO INT erate 
FAX MODEMS 

2400 У.42815 INT....99.00 9600 EXT W/FAX...149.60 


2400 V.42BIS ЕХТ.114.52 14.4 INT W/FAX.....119.00 
B800 INT МИРАХ... 133.76. 14.4 EXT W/FAX.,.. 139.50 


BOCA 
BOCA 144K INT МИРАХ... 


| uc Sells for Less and Services You Better! 


a Va A 7 $ y e a | Р | P A ' h | 
ғ. 4 D i ) | y : y Ж 1 [ E | | | YAT | 
\ 1 A p wu | ] d 1 1 xn , б іі 
FAX (708) 465-6800 ©1004 COW" Computer Centers, inc. ВҮТЕО5І 


Girele 172 on Inquiry Сати. 


Зррт print speed (black only) » Duel ink cartridge 
system—prints color and black simultaneously 
и” 100 sheet feeder 


й» op 2 м NI 
mg 
RAO 
* sevesqueges A Se ud Р өсе # 


COW 38421 

BATTERY BACKUP AND UPS | 
on, SO Te, a 340 20 
BCADD.— 18839 BCTSOLAN...... 31290 
ВС500 1842 LAN 180.87 
BCSO0 LAN. — 19940 BC12SO LAN........489.18 
SMART UPS SERIES NEW | 
SMART 250 LAN............... m D2 MG 
SMART 400 LAN..... 279.67 
500 .09 

500 91 

750 1.53 

900 5.64 

ү” 


Т. W/FAX. 198. 
DSP T Sounde ........ er 154.34 
SAOLE NESSO ETHERNET UOAX. ..109.74 
PUE س ا‎ 208.35 


— UPGRADES = 1 


° Features Delkin, Kingston, 
Pacific Data and 
Simple Technology Memory. 


HP LASERJ 
HP PAINTJET XL300 АМ8 
IBM DESKTOPS-ALL MODELS........... — CALL LL! 


Due to en Ind 
Please Сай CDW for the Best, Мові Current 
Pricing and A 


UNGSTON 486/NOW 3IMHZ _.........................632®.20 


MA T L » OPR ү: € Ege SOR r3 j 
м? 59 i 
INTEL 3675X 182025MMZ... — 4S 
ETS ЭМН: ею 
INTEL 36754.................................................... 7.21 
INTEL 3870X ................ €—— сыны 79.83 
— = 2 = 
1 | Г E 
d = | J | | ) | ^ | 4 А 4 i 
= Р "i y 4 өң р 
) 1] 1 à [ 
^ ы И ! | | | 1 4 ) $ 


DISKETTES (10 per box) 


DESCRIPTION IDK 

5/4 05/00 $3.15 315 3.35 3,35 
5/4 DS/HD 4.75 4.35 5.35 65.35 
3'^' DS/DD 425 4,95 
З" DS/HD 


CENTRONICS 
@ CITIZEN” COSER 
CREATIVE LABS INC. 
CURTIS Dataproducts 

0000580 узат 
EPSON EXABYTE 
FACIT & Fut 


@ GRANAM MAGNETICS 
GENICOM 
[En IBM 
(MEGA d$ uma 
ПЭМ OM. TALLY 
һтахғі. MICROSOFT 
Nashua NEC 
OCLI OKIDATA 
olivetti OLYMPIA 
OTC PACIFIC DATA 
Panasonic 
Polaroid QMS 
Quick Shat® 
Оше ЮВОШ 
& Seagate 
SEIKOSHA CORONA 
SONY. stor" 
SYQUEST TDK 


TEAC. 


hermes TOSHIBA 
TRIPPLITE 
Verbatim 


and many more 
OEM supplies! 


MAXELL IEAC 
CS-600 HD .$ 10.25 | 60MB | СТ-600Н. .5 11.75 
CS-600 ХО ..11.25 | 150 MB | CT-600N. . .16.75 
CS-600 SX ...17.25 | 600 MB | CT-800F .. 23.75 


DESCRIPTION SONY „EXABYTE 
4MM 60 Mater $ 6.29 7.59 - 
4MM 90 Meter 6.95 9.29 Са! 
GMM 112 Meter 6.59 8.99 10.75 


OPTICAL DI 


DESCRIPTION VERBATIM SONY 
3'/" 512/128 МВ $28.95 32.95 34.95 
5/4 512/600 МВ 68.95 67.95 77.95 


574" 1024/850 MB 


HEWLETT PACKARD 


INK JETS _ 

HP51604A ... НР516302 ... 15.75 
HP51606A .... 20.50 НР516305 .. 45.75 
HP51606C .... 23.50 HP51636G .. 37.75 
HP51625A .... 22.50 HP92261K .. 52.75 
HP51626A .... HP17703T ... 35.75 


68.95 67.95 77.95 


LASER TONERS BIBBONS 
HP92275A .. $ 61.95 HP92151H ... 425 
HP92274A .... 53.95 НР82155А .. 11.75 
HP92291A .... 99.95 HP92155L... 13.95 
HP92295A ....68.95 HP92156S ... 8.45 
НР92298А . 94.95 HP92154B ‚ 109.00 
We carry а complete line of HP Products. 

Please cali for the lowest prices. 


ALL LOGOS ARE THE 
PROPERTY OF THEIR 
RESPECTIVE COMPANIES 


HIGH-CLIP 
PREFORMATTED KX-P115 RIBBON .............. 
MF2HD 3.5" HD KX-P140 RIBBON ................ 8.59 
1.44MB DISKS КХ-Р4450 DRUM KIT ............ 
10 PER BOX... $4.10 


(CALL FOR OTHER PANASONIC ITEMS) 


5575 Magnatron Blvd., Suite G 
San Diego, CA 92111 USA 


LOWEST PRICES 


Prices in US $ from America's Leading Exporter 
RICOH 


TONER 6000 + ............ $ 14.95 
TONER 80 PLUS ............. 31.95 
TONER 150 PLUS ............ 31.95 


» à 9 €" P bu в 6 6949925559 
hob $ & à à $ P C9 9 P * оь 


sees ae ea oe 922258958572 


тентезееетееететтк е 
"«вевевечоетаееяе 
*<\т=тепеттетт е зт я б ө юз оэ о чот 


вФтеетсеавтктоттеевевтете 


LNO3X-AC TONER KIT ..... 
LNO3X-AD OPC KIT ......... 109.95 


TK-50 TAPE CARTRIOGE ..... 15.95 
ТК-70 TAPE CARTRIDGE ..... 24.95 
TK-65 TAPE CARTRIDGE ..... 27.95 
RA60-P DISK PACK ......... 595.00 


Dec Ribbons & other supplies 
Please cail for the lowest prices. 


8ВМВ DISK 1-YR WARRANTY $ 89.00 
BBMB DISK 5-YR WARRANTY . 94.00 
44MB DISK 1-YR WARRANTY . 62.00 
44MB DISK 5-ҮН WARRANTY . 64.00 


CANON 


ВС-01 INK CARTRIDGE ... $ 16.95 
BC-02 INK CARTRIDGE 

В.Л-481 INK CARTRIDGE 

BJI-642 INK CARTRIDGE 

BJI-801 INK CARTRIDGE қ 
EPS/SX TONER HP 82285A ... 87.95 
ЕРІЛІР TONER HP 92275A ... 54.95 


TONER LASERWRITER PRO. $ 88.95 
TONER LASERWRITER SELECT. 77.95 
TONER LASERWRITER (CX) .. 73.95 
TONER LASERWRITER (SX) .. 69.95 


TONER LASERWRITER (LX) .. 55.95 
INKJETS STYLEWRITER 15.25 
INKJETS STYLEWRITER Il .... 17.95 
RIBBON IMAGEWRITER II BLK . 4.25 
RIBBON IMAGEWRITER II CLR . 9.55 


Circle 185 on inquiry Card (RESELLERS: 186). 


CLIXes ERGONOMIC STREAMLINE 
$ 12. 


MOUSE 350-4200 DPI 


MOUSE ONE 3 BUTTON SERIAL i 


WITH 9-25 ADAPTER 


HIMOUSE ULTRA HIGH RESOLUTION 
SERIAL HOUSE 400-1200 DPI .. 


НІ-ТНАСК DESKTOP TRACKBALL 
SERIAL & PS/2 350-1050 DPI ... 


28.50 


32.50 


4500A/WIN BLACK AND WHITE HAND- 


HELD SCANNER 100-400 ОРІ .... 


69.50 


B105WIN 256 TRUE GRAY SCANNER 


100-400 DPI FOR WINDOWS ... 


99.50 


C105WIN 24-BIT COLOR HANDHELD 


SCANNER 100-400 DPI 
HT1212 HIGH PRECISION 


DIGITIZING TABLET 12" X 12". 


. 189.50 


SM-188 16 BIT PROFESSIONAL SOUND 


CARD (SONY INTERFACE) 


HI-VID PRO 24 BIT 2 MILLION COLORS 


1024 X 512 FRAME CAPTURING 


DATA PROD. LZR-1200 TONER . 


Фағетвзтоевеазее е 


PRICES GOOD WHILE SUPPLIES LAST 


EXPORT SPECIALISTS 
C.O.D., BANK DRAFT 


STARTECH Гн. TEL: 619-278-2600 WIRE TRANSFER OR L/C AT 

SIGHT. Р.О.'8 ACCEPTED FROM 
COMPUTER SUPPLIES FAX: 619-278-2780 RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE.WE 
CANNOT BE RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 


ALPS P40019A RIBBON ........ 
BASF 2400' ЕШІ TAPE GOLD ... 
CANON BJI-642 CARTRIDGE .... 
CANON EPS/SX (HP 92295A) .... 


DEC LASO/LA75 RIBBON ....... 
DEC TASOK-30 CARTRIDGE ..... 
EPSON DFX-5000 #8766 RIBBON . 
EPSON 10-2550 #7762 RIBBON .. 
EPSON 10-800 #7753 RIBBON .. 3.00 
FUJI 57/4 DS/DD DISKS 10/BX ... 
PRICISION 3.5" MF2HD DISKS ... 
RICOH OPC LL APER жей» 90.00 


.. 6.00 


.. 0.30 
.. 0.80 


16.00 
5.00 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 
inquiry No. Page No. 
1 ACCESSORIES /SUPPLIES 
204 ANNABOOKS 324 
151-152 ANTEX ELECTRONICS 284 
294 SONY 147 
168 TRINITY CORP 120 
2 ADD-IN BOARDS 
322 ADAPTEC 211 
151-152 ANTEX ELECTRONICS 284 
67 ATI TECHNOLOGIES INC 61 
501-502 BOCA RESEARCH INC 40157 
80-81 CURTIS INC 282 
178-176 DISTRIBUTED PROCESSING TECH 309 
275-278 DISTRIBUTED PROCESSING TECH 159 
178 JAMECO ELECTRONICS 311 
316 PROMETHEUS PRODUCTS (N.A.) 32A 
289 QUATECH INC 179 
127 QUATECH INC 296 
220 SEALEVEL SYSTEMS INC 324 
223 TALKING TECHNOLOGY INC 325 
167-158 — WIBU 42 
230 WINTEK CORP 324 
3 BAR CODING 
229 VIDEX, INC 324 
4 COMMUNICATIONS / 
NETWORKING 
165 CYLINK 283 
271-272 ОСА 171 
208 GMM RESEARCH CORPORATION 324 
209-210 GTEK INC 324 
520 MEGADATA 4015 14 
285-286 MICRONET TECHNOLOGY 162-163 
258 NEWVOICE 325 
192-193 РНІМАХ ELECTRONICS 322 
248-249 RCI 325 
290-291 ROSE ELECTRONICS 148 
219 SANGOMA TECH INC 324 
237-238 SIGMA TECH SOFTWARE 325 
223 TALKING TECHNOLOGY INC 325 
§ COMPUTER SYSTEMS 
263-264 ADVANCED LOGIC RESEARCH 124 
т AMBRA COMPUTER CORP (М.А.) 32B-0 
н APPLE COMPUTER INC 10-13 
169 APPRO INTERNATIONAL INC 321 
73 COMPAQ DESKTOPS (М.А.) 2-3 
265 COMPAQ SYSTEMS (М.А.) 167-169 
174 DATALUX CORPORATION 302 
d DELL COMPUTER CORP (N.A.) c 
ы DELL COMPUTER CORP (N.A.) CIV 
273 DIGITAL RISC 180-181 
М GATEWAY 2000 72A-J 
ы GATEWAY 2000 73 
ы ІВМ PC DIRECT (NETSELECT) (N.A.) 150-151 
s IBM PC DIRECT (N.A.) 56, 58А-Н 
Р ІВМ WORKSTATIONS (М.А.) 142-143 
ы ІВМ (ЕУНОРЕ) 4015 24А-Н 
99 INTEL CORPORATION (N.A.) 40A-D 
262-263 INTERGRAPH 174-175 
213 KILA 325 
* MICRO-INTERNATIONAL, INC 312 
267 NEC RISCSERVER 194-195 
256 NEXT WAVE SYSTEMS 325 
113-114 NSTL 291 
188 PACIFIC COAST MICRO 322 
168 RECORTEC INC 319 
168 RFG SYSTEMS 87 
200 SILICON VALLEY COMPUTER 306-307 
233 TRI VALLEY TECHNOLOGY INC 326 
145 ZEOS INTERNATIONAL 110-111 
340 BYTE JUNE 1994 


Category No. 
inquiry Мо. Page Мо. 
6 DATA ACQUISITION 
203 AMERICAN ADVANTECH 326 
212 10 TECH 326 
ы MICROSTAR LABORATORIES 326 
215 NATIONAL INSTRUMENTS 330 
289 QUATECH INC 179 
127 QUATECH INC 296 
221-222  SILICONSOFT, INC 326 
247 TRANS 2000 326 
53 DIAGNOSTIC EQUIPMENT 
257-258 MICRODATA 326 
226-227 UNICORE SOFTWARE 327 
7 DISK 4 OPTICAL DRIVES 
260 COMPUSHARP INTEGRATED SERVICES 327 
80-81 CURTIS INC 282 
274 DIGITAL OEM STORAGE 156-157 
243 GENERAL TECHNICS 327 
241-242 GRANITE DIGITAL 327 
313-314 MICRO SOLUTIONS COMP PROD 202 
183-184 MICRO SOLUTIONS COMP PROD 301 
181-182 MICRO SOLUTIONS COMP PROD 303 
285-288 — MICRONET TECHNOLOGY 182-163 
108 MICROPOLIS CORP 259 
122-122 PINNACLE MICRO 7 
535 PIONEER HIGH FID (GB) LTD (INTL) CIV 
261-262 PRO ENGINEERING 327 
165-166 STARTECH INTERNATIONAL 300 
199 S. A. б. ELECTRONICS 308 
8 DISKETTES/DUPLICATORS 
228 VICTORY ENTERPRISES TECHNOLOGY 327 
9  FAXBOARDS/MACHINES 
529 PORA CORPORATION 4015 23 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
155-158 ARISTO GRAPHIC SYSTEMS 275 
11 KEYBOARDS 
503 CHERRY MIKROSCHALTER GMBH (INT'L) 192-193 
174 DATALUX CORPORATION 302 
252-253 ELMA ELECTRONIC 328 
211 HOOLEON CORPORATION 328 
12 LAN HARDWARE 
312 ATS-A.T. SCHINDLER 129 
501-502 BOCA RESEARCH INC 40157 
171 BUFFALO PRODUCTS 318 
74-75 СОМРЕХ ІМС 254 
62-83 CYBEX CORPORATION 251 
506-507 CYBEX CORPORATION (INTL) Cl 
608-509 CYBEX CORPORATION (INTL) 4015 15 
271-272 ОСА 171 
274 DIGITAL OEM STORAGE 156-157 
265-288 MICRONET TECHNOLOGY 162-163 
119-120 PC POWER А COOLING 51 
198 S. A. б. ELECTRONICS 306 
13 LAPTOPS 4 NOTEBOOKS 
н AMBRA COMPUTER СОВР (М.А.) 328-0 
527 FIAST INTERNATIONAL COMPUTER 4015 2 
207 GENOVATION, INC 326 
е IBM РС DIRECT (М.А.) 58, 58A-H 
қ JDR MICRODEVICES 323 
, MICRO-INTERNATIONAL, INC 312 
530 MITAC INTERNATIONAL CORP 401S 11 
297-296 НІ. 196 
137-138 TEXAS INSTRUMENTS 69 
295 TOSHIBA AMERICA INC 190-191 
308 WINBOOK COMPUTER CORP 199 
145 ZEOS INTERNATIONAL 110-111 
14 MAIL ORDER 
ч AMBRA COMPUTER CORP (М.А.) 328-0 
BYTE INTERNATIONAL (INTL) 169 


Category Na. 

Inquiry Ne. Page No. 
B BYTE SHOW SERVICE (INTL) 142-143 
172 COMPUTER DISCOUNT WAREHOUSE 298-299 
173 COMPUTERLANE UNLTD 315 
179 JAMECO ELECTRONICS 311 
ы MCGRAW-HILL MAGAZINES (INTL) 167 
" MICRO-INTERNATIONAL, INC 312 
180 NEVADA COMPUTER 316 
185-186 STARTECH INTERNATIONAL 300 
15 MEMORY/CHIPS/UPGRADES 
177-178 FIRST SOURCE INTL 304 
99 INTEL CORPORATION (М.А.) 40A-D 
179 JAMECO ELECTRONICS 311 
102-103 KINGSTON TECHNOLOGY 253 
196-187  LATRADE 320 
S MOTOROLA RISC DIVISION 15 
16 MISCELLANEOUS HARDWARE 
164 CALIFORNIA PC PRODUCTS INC 279 
: COMMUNICATION INTELLIGENCE 21 
261 ІВМ MICROELECTRONICS 130-131 
98 INTEGRAND RESEARCH 240 
198 PACIFIC COAST MICRO 322 
118-120 PC POWER & COOLING 51 
524 SEKISUI CHEMICAL CO LTD (INTL) 127 
17  MODEMS/MULTIPLEXORS 
246 ATRIE TECHNOLOGY INC 326 
501-502 БОСА RESEARCH INC 40157 
ы JOR MICRODEVICES 323 
303-304 ZYXEL USA 201 
18 MONITORS & TERMINALS 
267-268 CTX INTERNATIONAL INC 177 
174 DATALUX CORPORATION 302 
101 КЕСІМ А.) 81 
516 KUO FENG CORPORATION 4015 13 
110-111 NANAO USA CORP (N.A.) 63 
317-318 SAMTRON DISPLAYS INC (N.A.) 161 
305-306 SCEPTRE TECHNOLOGIES 152 
141-142 VIEWSONIC 53 
19 MULTIMEDIA/CD-ROM 
322 ADAPTEC 211 
254-255 ADDA 328 
151-152 ANTEX ELECTRONICS 284 
309-310 AP PROFESSIONAL 182 
205 CONTROL VISION 329 
148 CREATIVE LABS INC 97 
320-321 JVC INFORMATION 205 
118 PASSPORT DESIGNS INC 83 
316 PROMETHEUS PRODUCTS (М.А.) 32A 
298-300 PROXIMA CORPORATION 187 
169 RFG SYSTEMS 87 
221-222  SILICONSOFT, INC 326 
136 TEKTRONIX 55 
531 VOCALTEC LTD (INTL) 285 
20 . PRINTERS/PLOTTERS 
171 BUFFALO PRODUCTS 318 
504 COMPUTER FRIENDS 4015 8 
x HEWLETT-PACKARD 39 
қ HEWLETT-PACKARD 26-27 
318 LEXMARK PRINTERS 122-123 
105-106 MANNESMANN TALLY (N.A.) 258 
515 OLIVETTI SYSTEMS 8 NETWORKS (INTL) 2-3 
192-193 PRIMAX ELECTRONICS 322 
136 TEKTRONIX 65 
21 PROGRAMMABLE HARDWARE 
268-270 DATA ACCESS CORP 207 
239-240 DAVISON-WORTH CORPORATION 329 
86-87 ELIASHIM MICROCOMPUTERS 286 
512-513 FAST HARDLOCK 4015 5 
224-225 HI-LO SYSTEMS 329 
т JDR MICRODEVICES 323 
532-533 MARX DATENTECHNIK GMBH 4015 10 
157-158 — WIBU 42 
232 Z-WORLD ENGINEERING 329 


YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 


inquiry No. Page No. Phone No. 
124 PKWARE INC 280 414-354-8899 
529 PORA CORP 405 23 -886-2-8835582°° 
192-193 PRIMAX ELECTRONICS 322  800-PRIMAX-1 
202 PRISMAOFFICE CORP 331 — 800-PRISMA1 
261-262 PRO ENGINEERING 327 013-738-3864 
104 PROGRAMMER'S PARADISE 44-45 800-445-7899 
316 PROMETHEUS PRODUCTS (М.А) 32A — 503-692-9600 
295-300 PROXIMA CORP 187 619-457-5500 
125 QNXSOFTWARE SYSTEMSLTD 226 ond 
ext 
218 QUALSTAR CORP 329 — 818-882-5822 
128 QUARTERDECK OFFICE SYS 43 310-392-9851 
289 QUATECH INC 179 — 800-553-1170 
127 QUATECH INC 296 800-553-1170 
R 
128 RAINBOW TECHNOLOGIES 115 800-852-8569 
248-249 RCI 325 908-874-4072 
ext 71 
188 RECORTEC INC 319 800-729-7654 
169 RFG SYSTEMS 87 800-946-8324 
162-183 ROBERTSON-CARUSO & ASSOC 42 404-512-0600 
290-291 ROSE ELECTRONICS 148 — 600-333-9343 
297-298 R.D.l. 186 619-558-6985 
317-318 SAMTRON DISPLAYS INC (М.А) 161 310-802-8425 
219 SANGOMA TECH INC 324 800-388-2475 


BYTE ADVERTISING SALES STAFF 
David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7620 
Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND 
ME, NH, VT, MA, RI, CT, ONTARIO 
RN CANADA 


FAX: (404) 252-4056 


inquiry No. Page Мо, Phone No, 
305-306 SCEPTRE TECHNOLOGIES 152 600-788-2878 
220 SEALEVEL SYSTEMS INC 324 В03-843-4343 
524 SEKISUI CHEMICAL CO LTD (INTL) 127 «81-6-355-4375** 
130 SEQUITER SOFTWARE INC 106 — 403-437-2410 
244-245 SHAFFSTALL CORP 330 800-248-3475 
153 SHAPEWARE 235 800-446-3335 
ext E3F 
237-238 SIGMA TECH SOFTWARE 325 818-368-8132 
200 SILICON VALLEY COMPUTER 306-307 800-600-8111 
221-222 SILICONSOFT INC 326 800-969-4411 
154 SOFTARC 218 416-754-1856" 
293 SOFTWARE SECURITY 184 203-329-7428" 
294 SONY 147 201-476-8199 
185-186 STARTECH INTERNATIONAL 300 . 619-278-2600 
131 STATSOFT 95 918-583-4149 
307 SUN PRO 138 800-2SUNPRO 
526 SYMANTEC {INTL) 81 408-252-3570 
134-135 SYSTAT INC 112 708-864-5670 
199 S. A. G. ELECTRONICS 308 508-689-0180 
223 TALKING TECHNOLOGY INC 325 800-685-4884 
138 TEKTRONIX 55 800-835-6100 
ext 32J 
137-138 TEXAS INSTRUMENTS 88  800-TI TEXAS 
295 TOSHIBA AMERICA INC 180-191 800-457-7777 
247 TRANS 2000 328 310-908-6814 
233 TRI VALLEY TECHNOLOGY INC 328 510-447-2030 
168 TRINITY CORP 120 
139-140 TRIPP LITE 54 312-755-8741 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO, OK, TX 

Jennifer Walker (214) 701-8496 
Brian Higgins (603) 924-2651 
McGraw-Hill Publications 
14850 Quorum Dr., Suite 380 
Dallas, TX 75240 

FAX: (214) 991-6208 


NORTH PACIFIC 
Roy Kops, rede ID, MT, WY, UT 
oy (415) 513-6861 
ames Вай (623) 924-2662 


SILICON VALLEY, НІ, WA, АҚ, 


inquiry No. Page No. Phone No. 
— UNICORE SOFTWARE 327  800-800-BIOS 
UNIX OPEN SYSTEMS 310 

187 VALITEK INC 321 — 413-549-2700 
228 VICTORY ENTERPRISES TECH 327 800-727-3475 
229 VIDEX, INC 324 . 503-758-0521 

141-142 VIEWSONIC 53 909-869-7976 
531 VOCALTEC LTD (INTL) 285  4972-9-562121 

525 WALKER, RICHER А QUINN (INTL) 63 206-217-7100 
296 WATCOM 145 519-886-3700 
157-158 WIBU {INTL) 42 449-721-377455" 
157-158 WIBU (U.S.) 42 301-570-3497 
308 WINBOOK COMPUTER CORP 199 800-468-0712 
230 WINTEK CORP 324 800-742-5509 
231 WINTEK CORP 330 X 800-742-6809 
143-144 XVT SOFTWARE INC 98-99 800-678-7988 
311 Z-CODE SOFTWARE (N.A.) 127 416-888-8648 
145 ZEOS INTERNATIONAL 110-111 — 800-554-5226 
232 Z-WORLD ENGINEERING 329 — 916-757-3737 
303-304 ZYXEL USA 201 714-693-0808 
* Correspond directly with company. ** indicates FAX Number 


SOUTH PACIFIC 

ORANGE COUNTY 

SAN DIEGO COUNTY 
Beth Dudas (714) 753-8140 

Brad Dixon 603) 924-2574 

McGraw-Hill Publications 


W. CANADA à 
Bill McAfee (415) 513-6862 
James Bail (603) 924-2662 
McGraw-Hill Publications 


15835 Alton Pkwy., Suite 290 
Irvine, CA 92718 
FAX: (714) 753-6147 


1900 O'Farrell Street, Suite 200 
MIDWEST San Mateo, CA 94403 
IL. MO, KS, IA, ND, SD, MN, FAX: (415) 513-6867 
Wi, HE, IN, MI, OH 
Kurt Kelley (312) 616-3328 
Ed Ware (603) 924-2664 


KAST COAST 
NY, NYC, NJ, DE, PA 
Kim Norris (212) 512-2645 


FAX: (21 2) 512-2075 
FAX: (312) 616-3370 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Regional Adssriising Secticos 
) 924-2533 Ed Ware (603) 924-2664 
Fax: (603) 924-2683 


INTERNATIONAL ADVERTISING SALES STAFF 


UNITED KINGDOM, GERMANY, SWITZERLAND, ITALY, 
FRANCE, DENELUX AUSTRIA SCANDINAVIAN COUNTRIES 
Gary Lucas “Abana i 498 6780) Jorgen Heise Zena Coupé, Amanda Blaskett 
Jonathan М raw-Hal abies Co. A-Z International Gales Lid. 
(+4471 495 6761 678i). 70 Chalk Farm Road 
bg Publishing Co. о London NW1 BAN 

Tel: 449 69 7140 7140 
FAX: «49 69 7140 7146 


England 
Tel: +44 71 2843171 
FAX: +44 71 2043174 


TAIWAN 

Janet Wang 

Third Wave Publishing Corp. 

2nd ҒІ., No. 19-2, Lane 231 
North Road 


JAPAN 

Masaki Mori 
Transworld Media Inc. 
702, 2-26-3 Nishigotanda 
Shinagawa-ku, 

Tokyo 141 

Japan 

Tol: +81 3 33887486 
FAX: «81 3 37880674 
A Suzuki 

Nexus, Inc. 

2-35-8, Unold. Otaku 
ia 148 


apan 
Tet: 281 3 37573721 
FAX: +81 3 37872266 


Subscription Customer Servico | FAN +0720 seses KOREA Derek Ng 


U.S. 1-800-232-2983 JES Mods inarmations беден гер. 
Outside U.S. +1-609-426-7676 £746 Бо 
For a New Subscription 


Seoul 134-070, Korea 
Tet: 482 2 4813411 
U.S. 1-B00-257-9402 
Outside U.S. +1-609-426-5526 


Third Wave Com. 
Unil 2. 6F Hing Wah Center 
82-84 To Kwa Wan Road 
Kowloon, K 


~ — Pte., Ltd. 
11 Serangoon , #0341 
Singepore 1232 


Tel; +65 296 6166 
FAX: +65 298 7551 


FAX: +82 2 4813414 
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YOUR DIRECT LINK 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


inquiry No. Page No. Phone No. inquiry No. Page No. Phone Мо. inquiry Ho. Page No, Phone Но. 
A 508-509 CYBEX CORP (INTL) 401515 205-430-4030" K 
61-62 ABACUS SOFTWARE ва в00-451-4319 | 185 CYLINK 283 800-533-3958 | 100 KEASYSTEMSLTD/ 
ext B6 ATTACHMATE CANADA 100 800-553-8702 
322 ADAPTEC 211 408-945-8600 D 101 KFC (NA) 81 800-253-2872 
254-255 ADDA 328 800-863-ADDA | 269-270 DATA ACCESS CORP 207 800-451-3539 | 213 KILA 325 303-444-7737 
539 АООТЕСН COMP INC 304NE 1 908-805-0900 | 201 DATACAL DIRECT 305 800-237-6279 | 102-103 KINGSTON TECHNOLOGY 253 714-435-2600 
263-264 ADVANCED LOGIC RESRCH 124 714-581-5770 | 174 DATALUX CORP 302  800-DATALUX | 187 KNOWLEDGE GARDENING (N.A) 245 516-246-5400 
301-202 AGE LOGIC 135 619-455-8600 |” DATAPRO (INTL) 150-151 609-764-0100 | 166 KNOWLEDGE 
63 ALADDIN KNOWLEDGE SYS 71 800-223-4277 өх 277 GARDEN LTD (EUROPE) 245 +44-753-790755 
191 ALLMICRO 313 800-653-4933 е DATAPRO 160 609-764-0100 516 KUO FENG CORP 405 134886-2-754-8498"* 
538 ALTEX ELECTRONICS 3МНЕ22 800-531-5360 |, ком nios жн i 
* DATAPRO (INTL 609-764-0100 - 
203 AMERICAN ADVANTECH 326 800-800-6089 — i "4277 | 2M LAGUNA DATA SYSTEMS 329 800-938-ТАРЕ 
À AMERICAN POWER CONV 104А-В 239-240 DAVISON-WORTH CORP 329 — 800-668-2707 | 132-133 LANDMARK RESEARCH 
84 AMERICAN POWER CONV 104-105 800-800-4АРС | 271.272 DCA 171 — 800-248-2221 INTL CORP 117 800-683-6696 
dept A2 ext 57DD | 534  LANSOURCE 40518 -44-223-237778 
65-66 AMERICAN SMALL BUSI COMP 212 916-825-7555 ° DELL COMPUTER CORP (М.А) Cul 800-626-8260 194-186 LEAD TECHNOLOGIES 318 860-837-4699 
161 ANGOSS SOFTWARE INTL 219 416-593-5077" ° DELL COMPUTER CORP (NA) CIV — 800-626-8260 319 LEXMARK PRINTERS 122-123 800-358-5835 
204 ANNABOOKS 324 800-462-1042 84 DEt PHI INTERNET SERVICES 232 800-695-4005 517 LIGATURE LTD 405 6 4972-2-513-553 
151-152 ANTEX ELECTRONICS 284 310-532-3092 | 274 DIGITAL OEM STORAGE 156-157 800-ТАРЕ-ИНУ | 518 LOGIC PROGRAMMING ASSOC 4045 24+44-91-874-0449"" 
309-310 AP PROFESSIONAL 182 619-699-6735 | 273 DIGITAL RISC 180-181 8003322717 | ° LAL COMMUNICATIONS 331 809-563-0116 
' APPLE COMPUTER INC 10-13 — 275-276 DISTRIBUTED PROCESSING TECH 159 800-322-4378 
189 АРРАО INTERNATIONAL INC 321 — 800-927-5464 2 ч те пали - = “ү لی‎ 519 MAGIC/ MSE 4018 9+972-3-751-1901"" 
155-156 ARISTO GRAPHIC SYS (INTL) 275 449-40-54747-111 105-106 MANNESMANN TALLY (N.A.) 256 — r 
E Emm e i " 'W dile E 532-533 MARX DATENTECHNIK GmbH 40510 +49-8403-1555 
axi 4444 | 96-87 ЕЦАЅНІМ MICROCOMPUTERS 286 813-744-5177. | 107  MATHSOFT INC 229 
245 ATRIE TECHNOLOGY INC 328 «886-2-9995-155 | 252-253 ELMA ELECTRONIC 328 510-656-3400 | ° MCGRAW-HILL PROF REF 223-225 
312 ATS - AT. SCHINDLER 129 613-723-1103 315 EMATEK GMBH 203 449-221-529666" ч MCGRAW-HILL BOOKS 167 000-257-9402 
s AUTODESK INC 101 800-228-2501 510-511 EUTRON 4015 20 +39-35-662-229"° 5 MCGRAW-HILL BOOKS 185 
277-278 EXABYTE CORP (М.А.) 192 800-866-6002 | 520  MEGADATA 401514 515-589-6858" 
В 190 MICRO 2000 317 800-864-8008 
148 ВЕАМЕ А WHITESIDE S/W (INTL) 79+01-919-831-8900" F 313-314 MICRO SOLUTIONS COMP PROD 202 800-295-1214 
149 ВЕАМЕ А WHITESIDE SW (МА) 78 800-463-6637 | 512-513 FASTHARDLOCK 4015 5 +49-89-53980020 163-184 MICRO SOLUTIONS COMP PROD 301 800-295-1214 
68 BEST POWER TECHNOLOGY 92 800-356-5794 | 527 — FIRSTINTERNATIONALCOMP 4015 2+886-2-717-4500" | 181-182 MICRO SOLUTIONS COMP PROD 303 600-295-1214 
ext 6071 | 177-178 FIRST SOURCE INTL 304 714-448-7750 | 235236 MICROCAL SOFTWARE, INC 331 — 600-969-7720 
450 BIX 343 800695475 | go FRAME TECHNOLOGY 2223 BOO-UAFRAME | 257-258 MICRODATA 326 800-539-0123 
501-502 BOCA RESEARCH INC 40157 — 407-997-6227 ex603 | ° MICRO-INTERNATIONAL, INC 312 800-967-5667 
69-70 BORLAND INTERNATIONAL сім оюын 88-89 FRONTIER TECHNOLOGIES 284 414-241-4555 | 285-286 MICRONET TECHNOLOGY 162-163  800-800-DISK 
P -37 
m BUFFALO PRODUCTS — юан 91-92 — FUTURESOFT ENGINEERING 244 713-406-8400 € ЕУ ж i am mt — 
: BUSINESS WEEK (INTL) 56 G ext 
* BUSINESS WEEK (INTL) 155 206 GAMMA PRODUCTIONS 329 31044786774 | ° MICROSOFT CORP 29 
ы BYTE BACK ISSUES 4016 21 ° GATEWAY 2000 72А4-7 800-846-2059 |” MICROSOFT CORP 36-37 
i BYTE EDITORIAL SURVEY 276 e GATEWAY 2000 73 800-845-2058 s MICROSOFT CORP 59 
. BYTE EURODECK (INTL) 188 603-924-2533 | 243 GENERAL TECHNICS 327 8004872528 |” MICROSTAR LABORATORIES 326 206-453-2345 
1 BYTE INTERNATIONAL 169 800-257-9402 207 GENOVATION, INC 328 714-833-3355 109 MICROWAY B5 508-746-7341 
е BYTE REPRINTS (INTL) 161 603-924-2525 93-94 GLENCO ENGINEERING 103 800-562-2543 116-117 MINUTEMAN 48 800-238-7272 
, BYTE SHOW SERVICE 142-143 95-98 — GLOBALINK INC 102 — 800-255-5660 | 530 MITAC INTERNATIONAL CORP 404511 +886-2-5018231 
' BYTE SUB MESSAGE 274 208 СММ RESEARCH CORP 324 714-752-9447 | ° MOTOROLA RISC DIVISION 15 
с 241-242 GRANITE DIGITAL 327 510-471-8442 
164 CALIFORMAPCPRODINC 279 8009944122 | 94 | REY MATTER LTD M ан | 110-111 NANACUSA CORP (NA) 63 310-325-5202 
150 CARDIFF SOFTWARE 275 800-659-8755 215 NATIONAL INSTRUMENTS 330 . 800-433-3488 
503 CHERRY H 521-522 NATIONAL INSTRUMENTS 4054 512-784-0100 
м! TER GMBH 192-193 +49-9643-180 287 NEC RISCSERVER 194-195 800-NEC-INFO 
71-72 COLORADO MEMORY SYS 19 800-451-0897 §40 HERGO ERGONOMIC SUPPORT 314 800-232-8737 . NETWORK COMPUTING DEV 30-31 800-800-9599 
ext 751 қ HEWLETT-PACKARD 26-27 SO0-LASERJET | 288 NEURCN DATA 133 800-876-4900 
. COMMUNICATION INTELLIGENCE 21 — 415-802-7858 ext 8246 ext 827 
73 COMPAQ DESKTOP (NA) 23 8003451518 |” HEWLETT-PACKARD айы ы "n MÀ 
"m че — (A "тш opens 224-225 HILO SYSTEMS 329 510-623-6860 256 NEXT WAVE SYSTEMS 1325 — 800-296-2211 
3^ COMPUSERVE рін ee MÀ 211 HOOLEON CORP 328 502-634-7515 112 NOVELL INC (МА) 269 800-МЕТУУАЯЕ 
Ы COMPUSERVE (МА) вед 02480199 | 279280 HORIZONS TECHNOLOGY 149 619-292-8331 113-114 NSTL 291 610-941-9600 
i ONTEGRATED SERVICES 327 800-934-4364 : OLIVETTI ETWO 
7 COMPUTER ASSOC - REALIZER2.0 67 800-225-5224 281 ІВМ MICROELECTRONICS 130-131 800-POWER-PC 515 SYS&N RKS (INTL) 2-3 
dept 25500 |“ IBM PC DIRECT (NET SELECT) (N.A)150-151 800-428-7551 | 528 ОМ TIME MARKETING :ای‎ ы. 
268 COMPUTER ASSOC -UNICTR 136-137 — 800-225-5224 | ° IBM PC DIRECT (М.А) 86,58A-H — 800-426-7604 | 115 OSBORNE MCGRAW-HILL 264 000-822-8158 
172 COMPUTER DISC WAREHSE 298-299 800-9594CDW | ° IBM PERSONAL S/W PROD 208 800-3-IBM-OS2 
504 COMPUTER FRIENDS 4058 503-626-2291 | 97 IBM VISUAL AGE 8 800-3IBM-OS2 | 19) PACIFIC COAST MICRO 322 619-581-6040 
505 COMPUTER QUICK 40S 12 415-861-8390 | ° ІВМ WORKSTATIONS (NA) 142-143 — 800-IBM-6676 | 234 PACIFIC SOFTWORKS 331 800-541-9508 
173 СОМРЏТЕРІАМЕ UNLTD 315 — 818-884-8644 94652 | 118 PASSPORT DESIGNS INC 63 — 415-726-0280 
284 CONNER (Н.А) 155 800-755-0535 | 98 INTEGRAND RESEARCH 240 — 209-651-1203 | , PC EXPO NEW YORK 295 800-829-3976 
205 CONTROL VISION 329 23162215647 | 99 INTEL CORP (N.A.) 40A-D — 800-538-3373 ext 921 
79 COREL DRAW 46 800-367-7080 | 282-283 INTERGRAPH 174-175 — 800-345-4856 | 54) РС OUTFITTERS INC 304NE4 800-989-5155 
78 COREL VENTURA 35 800-824-3323 | 212 IO TECH 326 216-439-4091 | 119.4120 PC POWER А COOLING 51 800-722-6555 
146 CREATIVE LABS INC 97  800-998-LABS 146-147 ITERATED SYSTEMS 243 800-437-2285 121 PERSOFT INC 213 800-368-5283 
159-160 CRYSTALOGIC INC 109 800-391-9190 217 PERSONAL TEX 331 800-808-7906 
267-268 CTX INTERNATIONAL INC 177 909-595-6146 523 PHAR LAP SOFTWARE INC 40519 617-661-1510 
80-81 — CURTIS INC 282 612-631-9512 179 JAMECO ELECTRONICS 311 800-831-4242 122-123 PINNACLE MICRO т 714-727-3300 
82-3 CYBEX CORP 251 205-430-4030" F JDA MICRODEVICES 323 800-538-5000 535 PIONEER HIGH FID (GB) 
506-507 CYBEX CORP (INTL) Clit 205-430-4030" | 320-321 JVC INFORMATION 205 714-261-1292 LTD (INTL) civ 
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SOFTWARE/ENGINEERING 


SAUNA: 3D THERMAL ANALYSIS 
® Models; PCBs, stacked plates, heatsinks, multiboard 
enclosures. 9 Ali heat transfer modes: convection, 
radiation, conduction ® Interactive menu-driven 
® Thermal parameters library ® Fast “What if": 
dimension, mar, finish, analyses € Easy to leam & use 
* IBM PC & Macintosh II 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-863-8810 FAX 313-663-3640 


Inquiry 711. 
SOFTWARE/GRAPHICS 


TIFF, РСХ, TARGA, GIF, DIB, ВМР, DCX, EPS, WMF, WPG, PICT, JPEG 
AccuSoft Image Format Library 4.0 


(new version 


"The most comprehensive raster support library on the market" 
Import, export, convert, display, and print all above formats! 
Includes several sample programs with source code. Supports 
all languages. Format compatibility guaranteed! G3, G4, TIFF-F, 
mulli-page images etc. Rotate, zoom, scale, color reduction, 
sharpen, special-effects etc. Versions for DOS, Windcws, NT, 
Watcom, 05/2, MAC, and others. 


AccuSoft Corporation 
112 Tumpike Road, Westboro, MA 01581 
(800) 525-3577 (508) 898-2770 FAX (508) 898-9662 


Inquiry 712. 


CAD/CAM/CAE Developers Kits-Windows/DOS 
NEW RELEASE! TG-CAD Professional v.5.0. 


Replaces TG-Prolessional v.4.0. Includes upgraded 2D & 3D 
geometric development kits, OXF In/Out release 12 and 
(NEW) TG-CAD Draw v.1.0. All in C. This four part 
development kit is truly “The Ultimate CAD/CAM/CAE 
Programming ine." Comes with or without source code. 
30 day guarantee. Free 30 page technical paper. 


DISK SOFTWARE, Inc. 
109 S. Murphy Rd., Plano, TX USA 75094-9971 
Tel (214) 423-7288 Fax (214) 423-7288 


Inquiry 713. 


Sirlin's CAD ++ ENGINE 
» Read and Write AutoCAD DWG and DXF files. 
* Object oriented, modular, database-like access 
to CAD data. 
• View, Print (rasterize), Plot (vectoriza), and 


Pick (interact) modules. 
е Available for C/C++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 
Sirlin Computer Corporation 


25 Orchard View Dr.. , NH 03053 LSA 
Phone: (603) 437-0727 * Fax: (603) 437-0737 


Inquiry 714. 


SOFTWARE/MODELING 


Announcing GMS 2.0 from Probots, Inc. 

Eosiest & mos! powerful modeling & simulation fool ovail. 

s Now with Super Spread Sheet, Super User Interface & Intelligent 
Agent Modeling capabilitiest 

« Specify & validata models, run simulations, analyze results, optimize sys- 
lems à ganerata spectacular graphics in minutes! 

= No special {raining or programming required! 

• Ideal [ot planning and predicting tasks! 


Acl пом for special Intro pricest DEALERS WANTED. 
Probots, Inc. — 413-586-8929 


Nomampon Ma o1xo ^ 800-5іт-Еаѕу 


Inquiry 715. 


| | SOFTWARE/SCIENTIFIC | 


VT_X Scientific Desktop Publishing 

• Scalable Fonts • Font effects « Typeface customization 

“ Equations * Tables • Graphics * Foreign languages 

е MuliHingual spell & hyphenation * IDE е On-line help 

ғ Dos, 005-32 and Windows versions * From $199 

“ТЕХ of Tomorrow"-Notices of AMS, March 1991 
Call now fora FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Ғах (718) 575-8038 


Inquiry 716. 


'SOFTWARE/SCIENTIFIC 
SCIENTIST?" 


SCIENTIST is a program that fits equations to 
data, anything from y = a + bx — to multi-variate 
implicit equations, interpolating functions, Laplace 
transforms, or systems of differential equations. 
Modeling and data-fitting have never been quicker, 
easier or more reliable. Now available for 
Windows™. 
MicroMath Scientific Software 
800-942-MATH Fax: 801-943-0299 
PO Box 21550, Salt Lake City, UT 84121 


Inquiry 717. 


SOFTWARE/VOICE/FAX _ 


HIGH LEVEL 
C LIBRARIES 


Multi-Voice and Multi-Fax are complete 
development C toolkits to access all the 
features for most voice and fax 
processing boards available today. it 
helps you write MULTI-LINE VOICE 
(and/or) FAX APPLICATION in minutes. 
Many example programs and libraries 
are delivered with fully commented 
source code. VISA/MC Accepted. 
Multi-Voice 

for Dialogic, Rhetorex, or Powerline ІІ: $599 

for Single Line Watson Board: $99 
Multi-Fax for CAS (Intel SatisFAXtion): $199 


ITI SOFTWARE 
Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 


А STATISTICS 
NCSS 5.x Series - $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-teste. ANOVA {up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter, etc. Reads ASCIl/Lotus. Many new 


add-on modules. м с с © 


329 North 1000 East, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 718. 


TRANSLATORS / 


EASY TRANSLATORS TO “С” 


А5М-ІВМ А5М/370, Intel ASM86, MASM 
COBOL - COBOL 68, 74, 85 

PL/1 - 13 dialects, IBM, DRI, VAX, STRATUS etc. 
PLM - Intel PL/M 51, 80, 86, 96, 286, 386 
Translation service; custom dialects; MS-DOS 


Micro-Processor Services, Inc. 


92 Stonehurst La., Dix Hills, N.Y. 11746 
Tel. (516) 499-4461; Fax (516) 499-4727 


Inquiry 719. 
UNIX BACKUP _ 


UNIX ARCHIVE & BACKUP 
“Тһе Complete Software Solution 

* All Leading UNIX Platforms Supported 
* Tape & Optical Backup Devices 

• Controls Industry Standard Jukebox's 

e Stand-alone or Network Solution 


RESTORES MANY TIMES QUICKER THAN STANDARD UTILITIES 
WILLOW LTD. 


Call «44 202 861811 - Fax +44 202 897139 
(Distributors Welcome Worldwide) 


Inquiry 720. 


“UTILITIES 
PEN PLOTTER EMULATOR 


FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 721. 


WINDOWS 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (п/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 722. 


YOUR SALES MESSAGE 


about the special 
computer product or service 

that you provide 

belongs in print 


THE 
BUYER'S MART 


can help you reach computer 
professionals and produce valuable 
inquiries for your company! 
Call 


Margot Swanson 


for more information 
603-924-2656 
Fax: 603-924-2683 


Inquiry 723. 


International 
Marketers: 


Sell your computer products in one of 
the fastest growing markets today! 


Reach 78,000 LATIN AMERICAN 
BYTE READERS 


Now you can advertise in 


1, 2, or all 3 Latin editions of BYTE 
BYTE Mexico 
BYTE Brasil 
BYTE Argentina 


Give Liz at Global Ad-Net 
a call today for more info: 


603-876-4311 


Inquiry 724. 
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THE BUYERS ART 


| MAILING/SHIPPING SOFTWARE | 
kkk SHIPMASTER *** 


$79.95 maing & Shipping Software 
Reg $299.00 Limited Offer!!! 


* Generates Address Labels, COD Tags & UPS Manifest 
* Eliminates UPS Calculations & Multi-Chart Look-up 
* Easy-to-fotlow Menu Screens & Pop-Up Colored Windows 
* [nterfaces with DBS Invoicing/Accounting Packages 


Free Bonus! »»» Includes Bullt-in Message Scheduler 


C) $79.95 ShipMaster (Mailing & Shipping Software) 
O $49.95 CheckMaster | (Personal/Business Check Book) 
О $29.95 BudgetMaster {Financial Budgetary Forecaster) 


+ $7.00 Shipping & Handliag (Calif Residents add 7.75% Sales Tax) 
C) Visa O MasterCard O Check O COD Cash only 


Card # ExpDate 
D 3.5" IBM-PC (35.25" IBM-PC O Apple Macintosh 
Please FAX your order w/company name, address & phone £ 


Data Business Systems (t 2 


122-A 31st St. Newport Beach, CA 92663 
(800) 675-0731 Fax: (714) 675-0741 


a 696. 


CD-ROM DEALERS/USERS! 


We are your expert іп CD-ROM! 
Worldwide distribution and production! Incl. 
Scanning, mastering, selling. Programs, art, fonts, 
hard/softcore etc. Please call for actual pricas! 


Multi Media Systeme Dresden 


с.о. Мг. Н. Morgenstern 
Columbusstr. 8, D-01159 Dresden, Germany 


Fax: (49) 351 4325513 


Inquiry 697. 


NOTEBOOK PERIPHERALS 
Auto & Aircraft Power Adapters 


Ballery adapters available 10 power portable compulers and printers 
ss d designs Irom Empire Enpinaeering. through distribution, or 
5 


e Small package with high efliciency 
— between computer and lighter receptacle {12¥ and 28V) 
»$69 


• Designed and made in USA"! 
85422 interface cards for PCMCIA. Custom adaptar cards for Texas 
Instruments and Toshiba notebaoks 


Empire Engineering 
Caldomia USA 
tel 805/543-2816 tax 805/543-2820 
ташу 698. а. 


PROGRAMMERS TOOLS 


IL Ena indows A 
“OMS™, it's powerful stuff!” John Jeftus НОС 


Ralndrop's Open Mail System works with an 
application capable of calling DLLs or VBXs. With OM 
your applications can use VIM, MAP! 4 MHS e-mail. 
OMS 1s available as a DLL or a VBX. Ask us about the | 


source code. 
е Visa/MC/Amex • 
Call: (214) 234-2611 


Raindrop Software Corporation 
833 E. Arapaho Rd., Suite 104, Richardson, TX 75081 


Programmers’ Team 
» Develops software solutions in Hungary and 
Croatia for worldwide customers 
* Specialized for programming in MS Windows 
using Visual C/C++ and Visual Basic, can accept 
any other task 


» Reasonable prices, starting from USD 1200/рго- 
grammer/month 
Microline d.o.o. telfax: 00385-41-311268, 311271, 
311283,.31BB56 , 323130, 323131, E-mail: 
— ا سی‎ 


Inquiry 700. =_= 
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^ SCIENTIFIC SOFTWARE 


Scientific & Technical Software 
Call for our latest FREE catalog 
1.800.622.3345 


SciTech is your source for the best value in scientific and 
technical software. More than 1250 products. 


1.912.472.0444 2231 М. Clybourn Аке, 
FAX 1.312.472.0472 Chicago, IL 60814 


Inquiry 701. m 


FIGHT PIRACY}! 
| ж The New EVERLOCK ж 
SOFTWARE COPY PROTECTION 


New Option Board Safe-New Remote Registration 


New CPU LOCK-CD ROM LOCK and more 
Ж EVERKEY HARDWARE LOCKS ж 


Az-Tech Software, Inc. 


Call for a 201 East Franklin, Richmond, MO 64085 
FREE (816) 776-2700 


Demo (800) 227-0644 FAX (816) 776-8398 


Inquiry 702. —— 


@ STOPCOPY family - UNCOPIABLE copy protection 

@ STOPVIEW software encryption 

€ NETLIMIT network license metering 

€ DOS, Windows, Macintosh, OS/2, support 

@ No source code changes required - for ANY of our prod- 
ucts in ANY environment 

€ Our products destroy ALL of our competition 

Ф Call for FREE demo disk, or to discuss our products‘ 
MANY options 


ВВ! Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20908 
BOO/TRY-ABBI 800/879-2224 © 301/871-1094 * FAX:301/460-7545 


Inquiry 703. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


CrypKay is a soltware protection tool, offering 
• complete security from any disk copy program 
e complete compatibility wtih апу MS DOS 
or MS WINDOWS 3.1 based machine 
* complete Invisibility — no disk key, no hardware key, 
less support calls 
» instant disaster recovery 


CrypKey is a sales tool, allowing you to seli your program 
e by increments - enable the options the customer 
purchased 
a by number of runs - 6.9., self 100 calculations for $499.00 
* by time period ~ &.g., lease or demo your program 
tor 60 days 


CrypKey uses a numeric key that can be transmitted by phone 
or fax. Sell your customers more options, more copies, mora 
time or more runs instantly, just by making a telephone call. 
(Great for overseas customers or disiributors.) 


“NOW AVAILABLE FOR NETWORKS" 


CRYPKEY IS PRODUCED BY KENONIC CONTROL - 
ENGINEERING AND SOFTWARE SINCE 1972 


Kenonlc Controls Limited e 7175-1218 Street South East e Calgary, 
Alberta, Canada Т?Н 256 • (403) 258-6200 • fax: (403) 258-6201 


Inquiry 704. eer =! 


KEY-LOK™ SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. ee 
response. Programmable memo сопот- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 


feature licensing. DOS/UNIX/OS2, Also, 
access control system and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Girclo, Littleton, CO 80122 
жарат 770-1917 ҒАХ: (303) 770-1863 | 


THE ULTIMATE SOFTWARE SECURITY 


“Hardware key-like protection without the hardware key” 


E “Nox Sto Network 
` | The software solution to provide full 


Level 3 Fault Tolerance for PC LANs. 
e Server Mirroring 
* Uninterrupted Processing 
“ Continuous Backup 
e Any Network Operating System or 
Server environment 
Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779-2956 


Inquiry 706. 

| SOFTWARE PACKAGING 
FREE SOFTWARE 

PACKAGING CATALOG 


Everything you will need to Package, Distribule, and Ship Your 
Softwarel! From manuals ard binders to mallers and shippers 


LABELS * LABELS * LABELS 
For your diskettes, plain or custorn printed 
dot matrix or laser printer... free samples 


“ғ «FREE CATALOG-*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-777-8586 
Inquiry 707. 


STOCK PACKAGING 
market 5 ШЫ software 
ask for catalog QS 


Call 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 


Inquiry 708. = 


| SOFTWARE/SUSINESS | 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much more! Designed for 
the PS/2®, PC, XT, AT or eiiam 
PCs from $395 varsion available 
FREE 30 day tri trial 


Computer Keyes Те! 206/776/6443 
21929 Makah Rd., Fac 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


— SOFTWARE/EDUCATION | 


DERIVE’ NOW HALF-PRICE! 


DERIVE* A Mathematical Assistant combines the 

power of computer algebra with the ease of a menu- 

driven interface. It solves symbolic & numeric 

nam and does calculus, trig, vector & matrix 
alge bra and more. It is programma’ е, & plots in 2 & 

3D. Suggested List Price now only $1251 

Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 


3660 Waialae Ave. Ste. 304, Honolulu, HI 96816 
Ph: (808) 734-5801 Fax: (BOB) 735-1105 


Inquiry 709. ——— 


ғ PC,DEC, Alpha, Macintosh • Model Libraries, RF, Power 
• Windows & Windows NT = More Than 5000 parts 

+ |55рісе4 Real Time SPICE • Waveform Analysis 

• Analog/Mixed Simulation ғ Full SPICE programs 

е Schematic Entry starting at $95. Complete 
* Filter Design systems, $990-$2595 


Р.О. Box 710 San Pedro, CA 90733-0710 
(310)833-0710, FAX (310)833-9658 in tusoft 
Сал for your Free Demo and information kit. 


EDUCATION - 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in- 
depth home siudy program to ват your Bachelor of Science 
and Master of Science degrees in Computer Science at 
home. B.S. subjects covered are: MS/DOS, BASIC, PASCAL, 
С, Fle Processing, Data Structures & Operating systems. 
M.S. program inciudes subjects in Software Engineering and 
Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-8Y Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 
800-767-2427 205-323-6191 


FLOPPY DISKETTE 
3.5" FLOPPY DISK 
RELIABLE & DURABLE 


* We are a manufacturer under the licence 
of Sony corporation. 

* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 

* Available products: 2HD, 2DD, Clam Shell. 

* Our own brand MEGA and OEM or bulk 
are also available. 

* Duplicator & wholesaler are welcome. 


INMARK IND. LTD. 
HK 


1А Man Foong Industrial Bldg. 
7 Cheung Lee Street 
Chai Wan, Hong Kong 


Tel: (852) 558-2203 Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 
(TORONTO) 


75 Salntsbury Square, Scarborough 
Ont. Canada М1У 3K1 
Tel: (416) 321-1179 Fax: (416) 321-8451 


Inquiry 684. 
_ FLOW CHARTS 


FLOW CHARTING 3 


| FRIENDLY | * High resolution print outs... 
dol matrix or laser 
* Mulli-page charta... 
O portrait or landscape 


| * ImporVexporl capabilities 
{тышл е 35 shapes, 10 fonts, 4 line styles 
Сай for free damo disk! 


PATTON & PATTON һоо-525-оов2 ext. 1317 


Software Corporation 485 Cochrane Cr., Morgan Hil, CA 95007 


inquiry 685. 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. күнүн Micrasoft Win- 
dows; 200 shapes auto س‎ n size; diaganal lines 
and Curves; auto line routing and re-routing; OLE 
server; click on a shape to fing up a sub-chart; 
impor port bitmaps and metafiles; Call for free 


trial disk. 
RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


- FOREIGN LANGUAGES 
FOREIGN LANGUAGES 


Arabic, Hebrew, Russian, Chinese, Japanese, 
indian, S.E. Asian — all the world's languages In 
Windows. Full support for mixing Arabic, Persian, 
Urdu, Hebrew 4 English, Chinese and Japanese 
type vertically /horizontally. Easy to use! From 
149.95. Call or write the WinLanguage" experts! 


Gamma Productions, Inc. 


Tel 310-478-6774 Fax 310-478-7765 
2130 Sawtelle Bivd. #305, Los Angeles, СА 90025 


inquiry 686. 


__ HARDWARE 


Upgrade slow 386 with 
486 33, 50*, or 66* Mhz 


motherboards from $88. 
*Made by IBM - 3 year warranty 


486 Systems from $588. 


1 Year Parts, Lifetime labor warranty 


MONEY BACK GUARANTEE 


For immediate information any time, 
call (718) 335-9725 from your fax and 
request document number 8101. 


Fulmark 73 Spring St., #407, NYC 10012 
1 (800) FULMARK or 
(212) 274-1194, fax (212) 274-0803 


Inquiry 687. 


IBM BUY » SELL’ TRADE ОСА 
NEED TO BUY 
IBM CAU'S, LAMS, SDLC Card, MC 
Store Loop Adapter, Any Quantity 


CONNECTIVITY 
ІВМ 4MB TOKEN RING 49.00 
ІВМ 4MB TOKEN AING MC 99.00 
ІВМ 16/4 TOKEN AING MC 249.00 
ІВМ 16/4 TOKEN RING АТ 349.00 
IBM 5250 EMULATION AT/MC 249,00 
IBM 3270 EMULATION AT/MC 99.00 
ІВМ 8228 MAU 225.00 
ІВМ 8218 СОРРЕН НЕРЕАТЕН 275.00 
ІВМ 8220 FIBER OPTIC CONV 675.00 
DCA IAMA I BLOWOUT 49.00 
DCA IRMA Ill 199.00 
DCA IRMATRAC 16/4 299.00 
MADGE TOKEN RING 4MB (NEW) 69.00 
SOFTWARE 
IRMA WORKSTATION WIN 249.00 
IRMA WORKSTATION DOS 249.00 
ATTACHMATE EXTRA 200.00 
ATTACHMATE EXTENDED 249.00 
IBM 3270 PC EMULATION 149.00 
IBM PERSONAL 3270 V.2 200.00 


IDEA 5250 EMULATION 99.00 MC 


Piedmont Data Systems 
Atlanta, Georgia 
Phone (404) 449-3425 FAX (404) 441-1961 


Inquiry 688. 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 


APPLE 11% & MACINTOSH* 
SYSTEMS • PARTS • EXCHANGE REPAIRS 


Call for a Cataiog.. 900-274-5343 
INT'L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD « BEDFORD, MA 01730 


Inquiry 689. 


HEWLETT-PACKARD 
Buy — Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 


Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 
4117 Second Ave., 8. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 


Inquiry 690. 


| “HARDWARE 


DC POWER? PC APPLICATION? 
* We have solutions 
*12, 24, 48, 72, 125, 250 VDC 
* Panel Mount, Rack Mount 
Computers and Power fess aa 
“Sales and Service Support Since 1976 


TRANSDUCTION LIMITED 
5155 SPECTRUM WAY, BLDG. 23 
MISSISSAUGA, ONTARIO, CANADA L4W 5A1 
U.S. and Canada Sales 1-800-268-0427 
International: 
Tel: 905-625-1907 - Fax: 905-625-0531 


Inquiry 691. 


__HARDWARE/DSP 
DSP & DATA ACQUISITION 


РС based OSP boards for Data Acquisition and general 
purpose signal pend based on the ТІ ТМ5320 series of 
ixed and floating point DSP processors. 

Software for program development, as well as extensive Data 
Acquisition, FFT, and other applications software, is Included 
with each board. 

33MFLOPS TMS320C31 based Model 310A with high speed 
analog 1/0 is priced from $700. 


Dalanco Sp 
89 Weatland Avenue, Rochester, NY 14618 
Phone: 716-473-3610 Fax: 716-271-8380 


LANS 


The $25 Network 
Try the 1st truly low-cost LAN 


е Connect 2 or 3 XTs, ATs, 386s, 4865 

* Uses serial ports and null modem cable 
* Runs at 115K baud - approx 8500 bytes/sec 
e Runs in background, totally transparent 
е Share disks and printers, etc. 

* Needs only 15K of RAM 


Little Big LAN 
The most flexible network 
* Peer to Peer LAN to 250 nodes 
• $75 total software cost, not per node! 
e Link via serial, parallel, or Modems 
e Link via Ethernet or Arcnet 
* Mixed mode routing 
e Typically only 40K of RAM 


Skeptical? We make believers! 


Information Modes 
Р.О. Drawer F, Denton, TX 76202 
Tech 817-387-3339 Orders 800-628-7992 
Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri CST 


Inquiry 693. 


| LAPTOPS & NOTEBOOKS | 


Hard Disk/Processor Upgrades 
Toshiba, Compaq, AST, Texas Instruments, Grid, 
and many others. Get the performance and 
capacity you need to run today's demanding 
software applications. Reasonable pes We also 


carry а full lina of memory products 
PORTABLE PROFESSIONAL 
10500 Richmond Ave., #201, Houston, TX 77042 
800-222-6647 


Inquiry 694. 
| LASERJET FORMS OVERLAY | 


Forms Overlay for Windows... 


Forms Electric is the forms overlay solution for 
LaserJet & compatible printers. Use your preferred 
Windows applications to create HP PCL macros 
for use with Windows, DOS and non-PC appli- 


cations. Only UK £59.95 + p&p ($99 approx). 
DOS, Unix, HP and AS/400 

Visual Software 

15 Cleardene, Dorking, Surrey RH4 2BY, UK 

Tel & Fax: +44 306 742425. CIS 100023,1167 


Inquiry 695. 
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THE BUYER’S MART 


CD-ROM { Networking. for Peer-to-Peer MESES 


Introducing OPTI-NET* Lite 


OPTI-NET Lite employs data caching and prefetching 
E to improve the response times for clients 
sharing CD-ROM resources on peer-to-peer networks. 
Call for your free catalog featuring our line of CD-ROM 
salutions including the completc OPTI-NET software 
family, OPTI-CDcacbe?* CD-ROM caching, multi-drive 
CD-ROM hardware, and networked CD-R M titles! 


ONLINE COMPUTER SYSTEMS, INC. 
FlashFAX Information Hotlinc 301-601-21 20 
301-428-3700 or FAX us at 301-428-2903, 


Inquiry 669. 


New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for DOS/Windows. 

Space and Astronomy, 1150445 NASA images/data...... 

C Usar Group Library, C source code бес 93. ............. ) 

Simat MSDOS CDROM, DOS Shareware/Freeware $29.95 

QRZ Ham Radio COROM, FCC Callsign Db & Shrwar. .....629.95 

Hobbes 05/2 COROM, 05/2 Shareware/Freeware $29.95 

Source Code CDROM, 650 Mb source, 005Л/пік $39.95 

Gutenberg Project, Literature and 40с5............................ $39.95 

Linux Operating Sys, 386/486 DS, X11, full src 

FreeBSD Operating Sys, Ver 1.0, kml src, GNU 

Libris Britannia, MSDOS TectvSciEngineer...................... $69.95 

X11R5/Gnu CDROM, Full src, SPARC binaries ................ $39.95 

Nebula for NeXTSTEP, Proms for Intel NeXTSTEP 

Ada Programming CDROM, Compilers, source, docs 

Aminet COROM, Amiga Shareware/Freeware 

CDROM Caddies, Lifetime Guarantee ................................ $4.95 
Top quality COROMs. 100% satisfiad or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, СА 94520 
1-800-786-9907 Visa/MC AMEr, Far: 1-510-674-0821 


Inquiry 670. 
CELLULAR PHONES 


TWO CELLULAR PHONES 


WITH ONLY ONE NUMBER 


Our cellular software will allow you to 
change phone numbers and elec- 
tronic serial numbers on 


MOTOROLA * MITSUBISHI • PANASONIC 
NEC * RADIO SHACK * NOKIA 


WHY PAY TWO CELLULAR BILLS? 
Put the same number on as many 
phones as you like! 

Only $495! 

We can also sell you a hand held 
cellular phone with your existing 
number for only $395.00! 


Cellular Press 
421 N. Rodeo Dr. #15318, Beverly Hills, CA 90210 
Phone: 310-289-2174 
Fax on Demand: 305-346-7674 


Call from your fax handset and follow the voice 
prompts to receive complete technical specilications 


Inquiry 671. 


| COMMS SIMULATION | 


Demonstrate, test or 
punai үр" "ах-всаппіпо 
line ог 


о talation’ "x 
WORLDWIDE PHONE- LINE SIMULATORS 
Fax Scanner (9 to 18 id ше 


£28 
One-way Dial-up toe $ £79 
pe Dial-up "Deo 189 £119 
6-way ISDN (rent or buy) from 9599 £370 


FREELINK > GoodThinKing ^? 
Access +44 (0) 844 291803 Ғах..292803 “Visa 


Inquiry 672. 
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COMPUTER BOOKS | 
COMPUTER BOOKS at a discount 


Personal, technical service. 15% discount off most books 
from 140* publishers. Networks, Windows, architecture, 
CD-ROM, C**, UNIX, OOP, Internet, Macintosh, TCP/IP, 
Novell, Pentium. Worldwide shi ng. GO CBK or E-mail 
70007.1333 @compuserve.com irom Intamet. MC, VISA, 
AMEX, DISC, JCB cards. Frea 16-рада catalog. 
CompuBooks 
Rt. 1, Box 271-D 512-321-9652 
Cedar Creek, TX 78612 Fax 512-321-4525 
800-880-6818 


ple 673. 


COMPUTER. R INSURANCE | 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it alf. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St., Columbus, OH 43202 
Now avallable in Ontario!!! 


Inquiry 674. 


' CROSS ASSEMBLERS 


PC BASED DEVELOPMENT TOOLS 


We offer low-cost efficient CROSS ASSEMBLERS and a 
superb line of SIMULATOR-DEBUGGERS with іші built-in 
DISASSEMBLERS for Inte's МСЗ-48, 51, 85 and 96, and 
for the 280 families of embedded controllers. Our new sim- 
ulators for the B0C196KB and 80C198KC are unique in tha 
market, and have been received with rave reviews. The price 
of our software includes unlimited tree upgrade privileges! 


Lear Com Company 
2440 Kipling St., Ste. 208, Lakewood, CO 80215 
(303) 232-2226 FAX (302) 222-8721 


Inquiry 675. 


Cross Assemblers ^ 
Simulators 20), ap? 
Disassemblers e so 


PseudoCorp ” 


716 Thimble Shoals Blvd. Newport News, УА 23606 
(804) 873-1947 Fax (804) 873-2154 
BBS (804) 873-4838 


Inquiry 676. 


.. DATA RECOVERY 


Ontrack 
DATA RECOVERY 


* Professional servico recommended by major hard 
drive manufacturers • Expertise in virtually every 


operating system & media storage device * 24-hour 
support with weekend, priority, & on-site service 
available + For fast, successful results, call: 


MN:1-800-872-2598 • CA: 1-800-752-7557 
UK: 44-81-974-5522 * GERMANY: 0130-815-198 
Corp. Headquarters: 6321 Bury Drive, Eden Prairie, MN 55346 


Inquiry 677. 


Tape, Optical, Сап. 


ea of any format 

writien ог Kp 

RECOVERY (ғ: с 
WHEN LT. уре 
Daa Recovery Conversion Dupticalon Sysiens n! 
USA 406-321-2585 Fax 405-321-2741 Мосо N 


DATA whather partially over. 
Recovery сап tacover 
from 1/27, 1/4", OC2000, 

MAT | ERS 4mm, 8mm Exabyte, 
agnato Optical ete 


Inquiry 678. 


” 


| DATA/DISK CONVERSION | 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every industry-world-wida. 


Free test * Satisfaction guaranteed 
Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 589-8783 
1-800-745-7571 


Inquiry 679. 


CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from 
over 5000 formats including 3", 54", 8” disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 


Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. tB, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


DATABASE/ZIP CODE 


ZIP CODE IN DISKS 
Updated with the latest 1994 US post office publication. The Zip 
Code Database includes zip codes, cities, states and counties. The 
гр code data base ts in ASCH farmat, and can be imported ta any 


database аш” 
49.00 
ee ZIP CODE Ard SOFTWARE. In lass than one second, find 


cu EA codes, cities, or counties, List them numerically or 
betically. 


PUMA INSTRUMENTS 
28861 RAINTREE LN., SANTA CLARITA, CA 91350 
Tel. (805) 297-5379 Fax (805) 297-7081 VISA/MC 


Inquiry 680. | | 
DISK DRIVES 


WORKSTATION PRODUCTS 


Disk, optical and tape drives for RISC/Intel 
platforms. Reliable, cost-effective solutions. 
Supporting IBM PS/2, RS/6000, Sun, HP, DEC, 
SGI and others. Installations Worldwide. 


COMPUTER TECHNIQUES 
625 Е. Merritt Ave. Suite K 
Merritt Island, FL 32953 USA 
Call 407-453-8783 Fax 407-452-3757 


Inquiry 681. 


DISK DUPLICATION _ 


Quality & Cost Competitive D Disk Duplicating 
10 years of experiance. Our services 

Ф Labeling Ф Fuifiliment Ф сойо 

€ Packaging @Fasttumaround Ф Quality bulk diskettes 
We also offer data preparation and CD-ROM development 


services 
Сай us today! 
(800) 860-1033 or (708) 858-4566 
Media Conversion Corp. 


800 Roosevelt Road, Building D/Suite 106 
Glen Ellyn iL 60137 


Inquiry 682. 


FULL SERVICE DISKETTE DUPLICATION 


* Ail disk formats, 100% virus checked 
* Available in a variety of colors 

* Custom silkscreening 

* Bulk diskettes also avallable 


Manufacturing diskettes іп the U.S. since 1978 


Syncom Technologies, Inc. 
1000 Syncom Drive, Mitchell, SD 57301 


1-800-843-9862 


Inquiry 683. || 


BAR CODE 


Bar Code Printing қаймыға 


LabelWorks for Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25925-40095), Templates 


> Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


> Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


»- Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE * ** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE EXPERT 


* Keyboard wedge readers for РС/ХТ/АТ, PS/2. Mac and Terminals. 
* Readers w/AS-233. RS-485 and muttidrop protocol. 

* Reader w/DTMF output, data transmission over phone tine. 

* Accepts Wand, Slot, CCD, Laser, Magstripe and MICR 


check reader. 
* Reseller's discount available. Please call for free catalog. 


IBS-Intelligent Barcode systems, Inc. 
16031 Kaplan Ave., City of Industry, CA 81744 
(800) 765-2271 (818) 988-6265 Fax: (818) 968-5527 


Inquiry 655. | T 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEM! WE OFFER Quality • Performance * Value 
А full line of READERS е PRINTERS » PORTABLES * BAR 
CODE READERS FOR NOTEBOOKS • HEWLETT-PACK- 
ARD SCANNERS • MAGNETIC STRIPE READERS. Our 
readers plug and түйе pe existing system without add- 
itional software. CALL ABOUT OUR 30 DAY GUARANTEE • 
TECHNICAL SUPPORT • OEMVAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 
Eastam USA фаш 826-1888 804-272-0138 intl. 
Western USA (800) 228-0487 804-272-0357 Fax 


Inquiry 656. 


BARCODING 
WITH WINDOWS 


ІШІ Window Bar™ 


“ Software that’s easy to learn & Install 
е {deal tor compliance labeling 


е Rated as the “TOP RECOMMENDATION" by 
independent expert vs. 11 others 


е Full-featured, network ready; DDE compatible 


• Supports all popular symbologies, most bar code 
printers and data bases. 


e Interactive and automatic printing tools via Windows! 
e Full design capabilities; full Windows set-up 

• Variable graphics (WYSIWYG) 

е No risk, 30 day money back guarantee! 

* Free 800 tech support 

е Distributor & VAR inquiries welcomed $495 


CALL NOW FOR A FREE DEMO DISK 


Mayer Automation Group 
3405 4th Avenue South * Birmingham, AL » 35222 
1-800-289-6293 » Fax (205) 323-0886 


Inquiry 657. 


DOS & WINDOWS BAR CODING 
Bar code readers designed lor fast, reliable, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 
DOS printing, too. Generous reseller discounts. 
Great warranty. 30-day money: “баск guarantee. 


Seagull Scientific Systems, Inc. 
15127 N.E. 24th, Suite 333, Redmond WA 98052 
800-758-2001 206-451-8966 FAX 206-451-8982 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Macintosh, AT&T, CT, Wyse, Wang. All readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 39 print programe, magnetic encoders, & 
portable readers are also available. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Applelink: BARCODE 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 658. 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 

“ Keyboard wedges (Intema/Extemal) for ІВМ PC/XT/AT, 
PS/2, and portables 

» RS232 wedges for WYSE, Link, Kimtron terminals 

* Bar code and label printing software 

* Full two-year warranty 

» 30-Day Money-Back Guarantee 

е Extensive VAR/Dealer Discounts 


45560 Fremont Bivd., Sute 105/ Fremont, СА $4533 / (510) 440-2870 
800-666-4BAR 


Inquiry 659. | - 


ҒАХ: (510) 440-2873 


C++ Libraries to access and fax to/from your database: 
SyPLUS & OraPLUS C++ Libraries for Sybase & Oracle $189.00 
SyPLUS & OraPLUS w/source code $589 00 
Sy FAX А OraFAX C++ Libraries for Sybase &Oracle $129 00 
Sy FAX & OraFAX w/source code $529 00 
Other C++ Products: 
in-depth C++ video course: DOS/UNIX examples, support $249.00 
The С+• TOOLBOX, MS/Win, DOS Libraries $89.00 
The C++ TOOLBOX w/source code $289.00 


Universal Information 5 Systems [Unilnfo) 
(800) 793-7451 
72 Van Riepen Avenue, Jersey City, NJ 07306-2806 


Inquiry 660. - 
E CAD | 
ELECTRONICS CAD 
Schematic Capture & PCB CAD 


Analogue Simulation, Digital Simulation, etc. 


Prices from $195. Credit cards welcome. 
For brochure use Inquiry 4 or contact us at: 


NUMBER ONE SYSTEMS 
1785 Granger Avenue, Los АЙоз, CA 84024 
Tel/Fax: 415 968 9306 


Inquiry 661. A 


p CAD/CAM | | 
CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 


* Controls up to six step motors simultaneously 

e Linear and Circular interpolation. 

* New features to accommodate machine control. 

* Easy-to-use DOS device driver. Super Manual. 

* CAD-CAM interface available. 

- Corporation, 1422 Arnold Ave. 
Ability Systems Rostyn, РА 19001 (215) 657-4338 

FAX: (215) 657-7815 


Inquiry 662. > 


CASE TOOLS 


Finally, a tool powerful enough for the most 

demanding corporate project yet easy enough to 

use for your first project: GenlE from CASEwlse. 

* Automatic SQL DDL/xBase DBF generation 

* Multiple methods including: IE, DeMarco, 

Yourdon, Mellor, Gane&Sarson 

* Learn as you go with on-line cue-card leaming. 
Europe telephone 444 (0) 71 794 4412, 
USA 617-647-0116 EXTENSION 3817 


Inquiry 663. 
CD RECORDABLE 
Geared to CD-technology 
GEAR, the ultimate CD-Recordable tool for any CD-Standard 
If you demand a simple, easy to use solution to create CD's, GEAR 
is everything you need. GEAR supports all major CD-Recorders; 


JVC, Kodak, Philips, Ricoh, Sony and Yamaha. GEAR is available on 
DOS, Windows, Apple Macintash, Sun Unix and Hewlett Packard 


Unix. 

Elektroson 
America, 31 Waterloo Avenue, Berwyn, PA 19312, USA 
tel 1-215-660-9038, fax 1-215-667-9387 
Europe & Asia. P.O Box 2436, 5600 CK Eindhoven, The Netherlands 
tel 31-(0) 40-515065, fax 31-(0) 40-514920, 
E-mail Elektro@sci.kun.nl 


Inquiry 664. 


CD-ROM 
A-LINK is YOUR LINK to CD ROM TECHNOLOGY 
From the heart of Silicon Valley 
ж CD Rom Titles * 
ж CD Rom Drives ж 
ж Multimedia Ж 
Low Prices .............. Large Selection 
Call 24 hours for free catalog 
800-529-9222 or Fax (408) 255-6281 
Visa/MC 


Inquiry 665. 


USA UNZIPPED™ 


Instantly verify any address in the еліге USA. Provides 
unlimited access on CD-ROM to evary street, city, and 9- 
digit ZIP code. Clean up mailing isis. Avoid wasted postage. 
Pays Гог Itself many times over. Windows. 30-day money- 
back guarantee. Only 929,95, MC/Visa. 


CD LIGHT 


8881 S. Silverstone Way, Sandy, UT 84093 
Phone 801-843-0162, Fax 801-943-5633 
71141.224 0 compuserve.com 


Inquiry 666. 


Ж TOSHIBA +: PLEXTOR ж NEC Ж 
ж SCSI INTERFACE :: 
$ MEDIA VISION Ж TRANTOR + 
a CD-ROM TITLES. МАС & DOS 
* CD-ROM CADDIES & ACCESSORIES 
Computers at Large 
Saratoga, CA 


Dedicated to CD-ROM technology. 
PLEASE CALL Fon Our Price List 


800-642-4194 * 408-255-1081 
Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 667. 


MULTI-PLATFORM CD-ROMs 


GRAPHICS: Graphic applicalions А source 
AUDIO: Audio Apps, Sounds, Effects... 52495 
LANGUAGES/OS: Largest collection of Languages w/source $39.95 


MEGAMEDIA 11: 24 bit. Images, fonts, sounds.............$39.95 
DIGITAL CINEMA: AU! & MPEG video clips 


KNOWLEDGE MEDIA 


436 Nunneley Rd., Ste B, Paradise, CA 95969 
(800) 78-CD-ROM : (916) 872-3826 FAX 


inquiry 668. 
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THE BUYER’S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 
pliers. Each ad has Inquiry numbers to aid readers re- 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/«" 
ads can include headline (23 characters maximum), de- 
scriptive text (300 characters is the maximum 


A DIRECTORY OF PRODUCTS AND SERVICES 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


ACCESSORIES 


Plot il on your PC with The RM-60 RADIATION MONITOR 
Serial or printer port Detects: ALPHA » BETA » GAMMA » X-RAY. 
MicroR, 1000 times tha resolution of standard geiger counters. 
Excellent for tracking RADON GAS. Find sources. New: Version 3.1 
+ WINDOWS, Plot: • Background + Cosmic Rays + Clouds • Foods 
CallWrite for PC MAGAZINE review. • TSR * GM Tube 
VISAMC/EURO Phone orders, Not satisfied? Full refund. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Awrare Electronics Cor 
P.O.Box 4299, Wilmington, DE 19807 $149.50 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

COMDEX Booth #N4574 


CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


VGA Splitters 


Connect 2, 4, of more monitors to your computer 
Bright and crisp presentation simultaneously on 
all monitors - Guaranteed 

Works with all VGA, SVGA, and nd monitors 

Small durable metal case. MADE IN USA 

Extension cables availablo 


HAR TECHNOLOGY 99 oso. вало 


Santa Ana, СА (714) 641-6607 


Inquiry 652. 
ARTIFICIAL INTELLIGENCE 


Al Reverse Engineering Too 
Reverse engineering too! uses expert sysiem to analyze 
applications written in COBOL and other 3rd generation 


languages. 

% Automatic production of system diagrams. 
% Analyals reports. 

% Powerful acript language. 

% Can be contigured for JCL, FORTRAN, etc. 
* Windows 3.1 and OS/2 versions. 


FREE DEMO 
System Builders 


Tel (613) 230-4067 Fax (613) 236-3754 


Inquiry 653. 
BAR CODE 
Labeling Software 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any formavsize. Up to 120 


fields per label. 18 text sizes to 3" -readable at 
100’, AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 
128, UPC/EAN, Code 39. File input & Scanned 
PCX graphics — $279. Other programs from $129. 


Worthington Data Solutions 


(408) 458-9938 800-345-4220 
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BAR CODE 


Bar Code Readers 


For PC, XT, AT, Р5/2, Macintosh 
and Serial Terminals 

* Attaches as 2nd Keyboard or to any ADB port 

ж Reads 20/5, 128, UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Two Scanners per Reader 

* 100+ Configurable Options 

* 2 Year Warranty, 30 Day $ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

ж Complete with CCD Scanner – $624 

ж Complete with Laser Scanner - $1250 

* Complete Wand only Reader~ $329 
Worthington Data Solutions 

3004 Mission Street 


Santa Cruz, CA 95060 
408-458-9938 


800-345-4220 


Portable Reader 
* AA Battery Operated, 64K or 256K 
* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


* Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In inventory Programs 

Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 
Reads 20f5, UPC/EAN, 128, Code 39, etc. 
2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 
New Smaller Size — weighs only 12.5 oz. 


Worthington Data Solutions 


3004 Mission Street • Santa Cruz, СА 05060 
408-455-9938 FAX 408-458-9964 800-345-4220 


* * eee e+ eH + 


Cordless RF Bar Code Wand 
A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Real-time remote data collection for 


$695. Optional pocket beeper for long range -$395. 
it's an exclusive from the PC bar coding leader. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


phone and fax number. 2"х2%" ad has more space for 
descriptive text (850 characters is the maximum recom- $5 ви 1^ ТБ 


mended). — 
DEADLINE: Ad copy Is due approximately 2 months 27% 


RATES (Jan. 1994) 


Issues ные ін нне 


prior to issue date. For example: November issue ere е5 pe E W 
closes on September 8. Send your copy and payment з ads/issue = - 59 501 


to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix оғұз" 
Mill Lane, Peterborough, NH 03458. For more infor- 144 $1,392 51,336 51,170 $1,114 
mation call: Margot Swanson at 603-924-2656. 


2 ads/issue ~ - 1,114 1,058 
3 ads/issue = - 1,058 1,002 


BAR CODE 


Portable Bar Code Reader 


> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
> Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes {16 types) 

» Wand, CCD, Laser, or Sería! Input Devices 

> Built-in Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 

> Up to 250 Look-Up Files In Memory 

> Built-In Calculator 

> Supports HAYES Compatible Modems 

> 64K Memory with Data Compression 

> 30-day $$ Back Guarantee - 1 Year Warranty 
> Complete Unit with WAND Scanner - $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE READERS 
For PC, XT, AT, Р5/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
> Data Appears as Keyboard Input 
» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 
> Auto-Discriminates Between Bar Code Types 
> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 
» Direct From Manutacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner - $1095 
> Complete Unit with WAND Scanner - $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkwey, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


SCANNER SALE 


USA Made 
* WELCH ALLYN Steel Wand w/decoder $249 
ғ SYMBOL Laser 1.52000, LT1700 or SP400 w/decoder $8994 
* Software Wedge (DOSWN) wHP Wand or PSC Laser $1254 
* Mag Stripe merit iq ae ہس ی ہے میتی‎ 
a Print Software DOSWN) $149++ Software: ree Assets, Toots. 
е POS Products * 30 Day e Back • SPANISH Dept. Avall. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, CA 82503 (909) 270-0016 Intt 
(800) 653-4252 US • (800) 219-5178 CAN + FAX (909) 270-0920 


Inquiry 654. 


PC TEX 
Typesetting Software 


(нут 


„^^ L1 1 жа 23 + а". 


This complete typesetting system makes 
your books, manuals, articles, & math formulas 
look their best! 


For a FREE CATALOG & DEMO DISK, call 800/808-7906 
Personal ТҰХ, Ine. 12 Madrona Street | Mill Valley, CA 94941 Fax: 415/388-8865 


Circle 217 on Inquiry Card. 


THE ULTIMATE BBS 


NO CREDIT 
CARD NEEDED 
e Make the connection 
е Over 100,000 GIF, Shareware, 
Windows/DOS Files — updated daily! 
e Unlimited Downloads е бай NOW! 


USE TOUR MODEM 10 DIAL 


Long distance rates apply. 


TECHNICAL GRAPHICS 9 DATA ANALYSIS ® 
Бата ACQUISITION 9 WINDOWS 


ORIGIN is your complete laboratory data 


management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 


environment. 
Sce us in Atlanta at Comdex, Booth #9326. 


For a Free Demo, Call 
1-800-969-7720 


MicroCal Software, inc, One Roundhouse Plaza, Northampton, MA 01060 
Tel: 413-586-2013 * Fax: 413-585-0126 


Circle 235 on Inquiry Card (RESELLERS: 236). 


TCP/IP & SNMP 


Add Networking Protocols to your system designs with: 


FUSION Developer's Kit 
“ FUSION TCP/IP protocol suite 
FUSION SNMP agent MIB 2 « Version 2(Available Soon) 
* Flexible architecture -C source code 
• Used in thousands of process control, embedded systems, 
and end-user designs 
* Easy porting with consulting and training available 
e Complete porting services available from our engineering 


б Pacific Softworks Сорт Raabe > «Сау?» 


Са!! ТЕТІН 484-2128 or |800) 541-9508 FAX (805) 484-3929 


Novell and BYTE 
Yes Partners 


Y ou lost value af Novell's Yes program 
logo: it tells your customers at a glance that your 
hardware and software products are compatible 
with NetWare. There's no guesswork for your 
customers, no fussing with products thataren’t 
right. The Yes logo is оп easysway fo tell Which 
products will work on a NefWare network. 


For information about advertising your 
product in the BYTE YES PAGES 

The best way to have your customers say “Yes!” 
to buying your products is to say “Yes!” to BYTE 
YES PAGES. Just contact your McGraw-Hill 
representative to get started. 


Ellen Perham Mark Stone 
603-924-2598 603-924-2695 
Southern U.S. Northern U.S. 


Circle 234 on Inquiry Card. 


7 need a Word 
Processor with 
outstanding document башына Table 
processing capability Омма от Tow, 
that also provides _Мошу йене Yaw FZ" 
direct access to my “моймістеніг Databaye F2 an" 
database files. 
Who can | Call? 


Simply Tau & m" on x Database Menu Option 
to Modify/Create or Open an existing 
dBASE IV, INFORMIX or Gupta SQLBase database. 
PRISMAOFFICE is the single application for 
Word Processing, Database and E-Mail! 


+ a To Order Call 
-$295 = 800-РКІЅМАТ 
P a g a Et = 


PRISMAOFFICE or Windows 


29 МУ. Апарати Sr., #405; Santa Barbara, СА 93101 
Product nares әсе tradarmmrks or registered tredarerks of their holders. 


Mireles 502 an tmnrialew білегі 


| 619-571-5555 


Overland Data 


| FAX 619-571-0982 


| Europe FAX (+44) 734-891897 


Your best choice for 1/2 inch 
tape solutions since 1980. 


Europe (+44) 734-891891 


Circle 216 on Inquiry Card. 


Featuring қ | NH. EBCDIC «+ ASCI! Data Manipulation 
• Reseller Inquires Invited 
"E ЖУ 3480 » 8MM • DAT оп 
mem 1-800-248-3475 


PC/Malnframe/Miai Information Exchange 
чаны, 
* Tape Transfer and Format Conversion 
Р "n EN MEE + AS/400, TK50, and 4° QIC Drives 

QUICK. TAPE y 3 ў -UNIX Tar and DEC Save Set Options 
| A /7 ; Qucxtaey ~ Tape Duplication 

f READ/WRITE 9-TRACK 

YOUR PC NOW! 
Call Ua 1317) 842-2077 or 
‚0 is RATION Media Conversion Systems Since 1973 


Circle 244 on Inquiry Card (RESELLERS:245). 


HIWIRE® II Schematic 
and PCB Software 

With support for ex- 
panded and extended 
memory, HiWIRE II can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 


Wintek Corporation : 
1801 South Street each. HIWIRE II is $995, 


Lafayette, IN 47904 and " d exo Hz чи 
а , 
742-6809 or (317) 448-1903 


LA d WINTER! ^ 


(800) 


Circle 231 on Inquiry € Card. 
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Free Data Acquisition Software Tool 


DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system. DAQ Designer 
will (1) ask questions about your application, 
(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 


National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 215 on Inquiry Card. 
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our Беке affordable, - e 
x аы асе section! z 


Call for more details: : : 
(603) 924-2695 — 
. or (603) 924-2598 - 


IMAGING CARDS МОЕ. — 805289350 


-512VL: VESA bus еб Up to 
768 x 480 res, 8 bit grayscale, over- 
lay graphics. Fast 32 bit access. 


-512/24: Full 24 bit color board. 512 

x 480 x 24 bit, RGB/Composite 

о 10 MTM 

-512: 512 x 480 x 8 bit grayscale 
machine vision workhorse. Multi res/ 

Video Framegrabbers for Multi image, 4 inputs, input/output 

the PC/AT/486 LUTS, ping pong buffers ......... $595 

e Real ti b/displ -02/-03: Lower cost grayscale boards 

ea! ume grab/aisplay also available. Custom boards our 
¢ Software with source code specialty. 
* 60 & 50 Hz. Video AMEXNISA/IMC/COD 


* Machine Vision since 1987 Control Vision <%- 


e Money back guarantee —— M d 


Circle 205 on Inquiry Card. 


1 800 668-2707 voice: 519 850-0637 Fax: 519 660-1600, 
From DWC uPLC ... 

Our Hottest New Product!! 

Smart Input, Output Devices for the PC 
Plugs into Your Serial Port. 

Read or write to: inputs ar outputs, Program events - Mk zm 
to occur based on time of day or any-event: Sequence қ 
events based on input condition г r time “Transmit:data based. | 
on event àr time ASCII communications. Pre-process irguireid data, 


Digtal IO - 8 in 8-24V 8 out 120VAC ЗА $198 = 
Analog IO - 8 10. bH 30/5 in 4 out $291 | VISA = 
Network Manager RS232/RS485 Smart $299 


1800.668 2707 (519). 850 (637. BAX (5197660 1602? 


DAVISON а WORTH. 


с с» R ғ о т A т 
ЖКА rite TARE Se Е % 


Circle 239 оп Inquiry Card (RESELLERS: 240). 


Gamma 


| т Winde 105 


Foreign languages in Windows... 
featuring quality TrueType fonts! 
From $149.95. Call the 

WinLanguage™ experts with 
your foreign language needs. 
We have easy to use solutions 
Arabic, Chinese, 19" Supporting foreign 
East/Central/West 4и а зны 
European, Greek, f after) days of tisingamy 


of our products and following 
Hebrew, Indian, IPA, оц, easy to use documentation, 


Japanese, Korean, you are not comfortably using 
Persian, Russian, the foreign language of your 
Sanskrit, 5.Е. Asian, choice in Windows, return the 
Tibetan, Urdu, and more product for a full refund. 


-scalable fonts for Gamma Productious 7 


Windows to support all 1,1 310 478-6774 


the world's languages. fax 310.478-7765 
Does not require special 2130 Sawtelle Blod. #305, 
versions a} Windows. Los Angeles, CA 90025 


Circle 206 on Inquiry Card. 


IVERSAL/GANG PROGRAMMERS AL-07 | Es 
| Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, ТТТ... | 
programming and testing needs with one unit! | 
| Supports virtually ALL i mm | 
programmable devices. 
Ш Supports DIP, PLCC, QFP, 
SOP, PGA ... up to 256 pins. 
Ш Gang programming 
option for production. 
| @ Free software updates via BBS. 
[ШЕ Algorithms approved by IC 
manufacturers. 


HILO Systems TEL (510) 623-8860 | 
| 44388 S. GRIMMER BLVD., FREMONT, casas38 FAX (510) 623-9925 | 


Circle 22. 224 ‹ оп Inquiry : Card (RESELLERS: 225). 


Newest Sh 2-World s line uf Срп mendi 5 

miniature controllers, the Little Star™ has 16 WM 

inputs, 14 high-current driver outputs, RS232/485, EF” ЧЕ, | 

RAM and real-time clock, programmable timers, watchdog, and more. It is also 
available with enclosure and LCD/keypad, expansion cards for addtional LO, and 
optional 18 MHz clock. Our easy-to-use, yet powerful Dynamic C™ development | | 
system ($195) integrates an editor, compiler, and debugger. The Little Star is ideal | 
for сомго, test and data acquisition applications. 


1724 Picasso Avenue 24-Hour AutoFAX 
( | Davis, CA 95616 916753.0618. . 
| 2 W OR LD 916.757.3737 Call from your FAX. 


imb" | 916.753.5M1 FAX Request catalog #18. | 
Circle 232 on Inquiry Card. 


3480/3490 & 9-Track Tape Subsystems 
1/4" DAT 8mm Optical 


Windows Software Now Available 
е Tape Backup and Restore 
е Make Your Own CD ROM 
with our CD ROM Maker 
* Optical Storage from $995.00 
* Fujitsu Quality Drives 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 * Fax: (702) 254-0910 


Circle 214 on Inquiry Card. 


Desktop 9-Track Tape Subsystem 
#7-selling 9-track system on desktop. 


Qualstar's low cost 1/2-inch 9-track Streaming 

f tape systems bring full ANSI data interchange to 

1 ІВМ АТ, PS/2 or Macintosh, giving your micro the 

freedom to exchange data files with nearly any 

mainframe or minicomputer in the world. 
Systems include DOS or Xenix compatible 


software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 


4 Call us today! For details and 
/ LEL STAR to order: Fax (818) 592-0116 
Phone (818) 592-0061 | 
6709 Independence Avenue, Canoga Park, СА 91303 


©1989 Quatstar Corp. 
Ali product and company names and trademarks are the exclusive property ol their respective owners. 


Circle 218 on Inquiry Card. 
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Elma offers high quality industrial ruggedized 
keyboards. Features include: 
e 19” rackmount keyboards 
Take 1 U or 1.75” space 
Over 25 models to select from 
Available in full travel and membrane types 
IBM PC XT/AT, PS2 compatible 
US and International versions 
Spring-lock front panel 
8mm, 2 button trackball with serial output 


Call Elma at 510-656-3400 
Elma Electronic, Inc. 
44350 S. Grimmer Bivd. 
Fremont, CA 94538 
Tel: 510-656-3400 
Fax: 510-656-3783 
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Universal 
Keypad for 


Portable 
Computers 


Available in Ivory or Black 


Boost data entry speed, accuracy and convenience 
with Genovation's Micropad,™ the innovative 
numeric keypad for portable computers. 
Is the unhandy numeric section of your 
TO COMPUTER portable computer's keyboard dragging you 
N down?....Give your productivity a boost by | 

using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a | 
clean pass through connection to the printer. 

! Power usage is negligible. Lightweight and | 
| M compact, the Micropad is fully compatible 


TO PRINTER with and programmable under both DOS and | 
17741 Mitchell, North | Windows. It is also available with connectors | 
Irvine, СА 92714 USA 10 fit keyboard and serial ports. 

TEL (714) 833-3355 ' 


"ass GENOVATIONZ 
| (800) 822-4333 2. 
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TJ тей 2 | " | 
Our New Contribution, 
Your New Partner 

V.32turbo 19200bps Main products: 

Available 14400bps+V.42bis+FAX(G3) 
9600bps+V.42bis 
9600bps+MNP5 
2400bps+V.42bis+FAX(G3) 
24000рѕ+ ММР5 
Stand alone 


Internal card 
Hack mounted 


Branch otfice:U.S. A. 
TEL : 818-2811826 
FAX : 818-2879825 


Rack Mounted 
" tos Management 


CoB H 124 


HALL bs Е21 
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Screen to TV Screen 


Windows, Mac & OS/2 
Multimedia Presentations 
on Television... 


7? 


VGA to T V conversion, the 

alternative for professionals to deliver 

hi-resolution computer graphics and 1-800-563-ADDA 
dynamic presentations on television, Тг CaN 

with 16.8 million colors and flicker- 2. 


free video output, bundled with Award ADDA TECHNOLOGIES, INC. 


48501 WarmSprings B 
Winning ACTION! 2.5 SE Software. с #109, P CA S -- 8 


See us at Spring Comdex, USA Tel 510-770-9899 Fax 510-623-1803 
Booth #M6534 Canada Tel 604-278-3224 Fax 604-278-2909 
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. system EE 
ІВМ and compatible PC/XT, AT, 80386, 80486 and 
Pentium class machines. In addition, the POSTcard 
V2 has the ability to source actual IRQ usage and 
actually monitor DMA and IRQ lines. 

The POSTcard V2 plugs into any standard 8-04 
па аа NC за оо та ей 
D ن واو‎ hard-to-find motherboard 


“ж. UNIC@RE eo 


1538 Turnpike Street, North Andover, MA 01845 


800-800-BIOS 


508) 686-6468 FAX: (508) 683-1630 
Circle 226 on Inquiry Card (RESELLERS: 227). 


9 Capability 
E Full power-on-self-test (POST) monitoring 
8 Solves all IRQ and DMA conflicts 
E Continuous loop mode for system burn-in 
8i Comprehensive users manual with lots of 
troubleshooting tips. 


“Take A Byte of Our Menu” 
Featuring: Mass Storage & Networking Solutions 
OPTICALDRIVES | OPTICALMEDIA | CD-RECORDERS 

Sony * Ricoh Phillips (Glass) • Sony JVC (4X) 
Panasonic Pioneer | Maxell + Verbatim • Fuji Sony (2X) 


NETWORKING LAN MANAGEMENT PIONEER MINI 
PRODUCTS SOFTWARE CHANGERS 


ChipCom Hubs Saber LAN DRM 602X, 
604X, 1804X 


Routers * Bridges, etc. Solutions 
p CompuSharp 


mm om Integrated Services, Inc. 
Connecting Customers to Technology" 


4230 LBJ Frwy. Ste 360 • Dallas, TX 75244 • (800) 934-4364 • Fax: (214) 934-0944 
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Terminate ‹ Problems! 


SCSI Vue" 
Termina for 


e — — 
» Status Indicators 
» Gold Contacts 


Improves SCSi Bus 
Pcrformance 
» Less Errors; More Reliable 
Data Transfer 


Di Probl TU = 
Analyzes Signal Quality High- Performance 


Active Diagnostic 


Tata ч _ ү 
е X) eM АС» UR 


SCSI Vue" 


TX © 


' Diagnostic Indicators 
Large Ferrite Filters 
Triple Shielding From 

* Double Gold 20u" 
Plated Connectors 

' Extra Heavy 26 
Gauge Wire 

В; fits: 

No Loss Of 
Important Data 
' Faster Performance 
* Test Cable Integrity 


3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 
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E = 
PS/2 50 502 55sx 60 70 80 P70 


INTERNAL DRIVES = May be used as a high performance replacement or fo co-exist with original ІВМ drive 
Compatible with DOS 3.3 to 6.2. 05/2 2.0, 2.1, Windows 3.1, NT, and Novell Includes IDE ос SCSI-2 microchanael 
controfíer, hard drive, mounting kt. nbbon, power cable, manual, hardware, amd free technical support 


130mb, 15ma, Intemal IDE Drive ... 5399 | Processor Upgrades 


265mb, 15mé6, intemal IDE / SCSI Drive $460/$490 for PS2 2530-286, 50 501 and 60 


340mb, 13те, Internal IDE / SCS! Drive . . $509/$609 Kongston 4865 C2 50 Uh; 
540mb, 8.5ms, intemal IDE / SCSI Drive . $728/$689 سب ی‎ i 
1.0690, Эта, Interna? SCSI Drive Kit 51,153 А, 


Only $325 
PS/2 Model 25, 30, 30-286 


130mb/265mb Hard Drive Kit 269/$339 
345mb/540mb Hard Orvo Kit 379/3599 


Gene ral Technics / ue 10 e Money Вагі биг 


1-60G-Gi-SHLE-6 дее сара 
Tel UR 981.9473 38 Royn дек Das fon s ms 


Call for your FREE Catalog today! Fos. (516) 981-5038 hr 1775 ESI Mfr 
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The Software RAID Solution for OS/2 Desktops & Servers 


™ New EZRAID is the software solution for adding RAID to any OS/2 
system. It's the only RAID product available that manages disk 
- апаув at the partition level. With RAID levels 0, 1, 4 and 5, EZRAID 
Saves you thousands of dollars over proprietary hardware RAID systems. 
Use off-the-shelf IDE and SCS! disk drives and host adapters to create 
custom disk arrays with these advanced features: 


——— Disk Performance 
4 jhe { possible n disk transfer rate for OS/2 
s a across multiple disks using Tr disk vo 
pin ге execution of OS/2 databases like | 
> superior built-in caching of reads and writes for enhanced performance 
Complete Systom Fault-Tolerance 
- mirror existing logical drives without the need to backup, reformat or reboot 
» add Hot Standby disks or Hot Swap failed disks without shutting down 
Increased Storage Capacity 
! d M наеби en 
! maximum | ; beyond the жыл of a мн disk 
Unlimited Flexibility 
> works with any combination of disk types 
> use different disk types and RAID levels in same array 
» supports multiple host adapters with a single array 
» use disk mirroring for the super fast backups 
Easy installation and Use кирү" N 
- install and create multiple arrays in minutes A EB Р 
| utilities to monitor and manage disk arrays , 


CALL NOW FOR MORE INFO! 


PRO Engineering Inc. 


(613)738-3864 Fax: (613)738-3871 
Dealer & OEM Inquiries Welcome 


VICTORY ` 
ENTERPRISES 


1-800-727-DISK (3475) 
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Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19x7x17 $131 
Rackmount VGA Monitor 
Rackmount Monitor Shelf 
Rackmount Cherry Keyboard Drawer 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 — RMS486SX-33 $915 
RMS486DX-33 $1136 — RMS3865X-33 $665 


RACKMOUNT CHASSIS = 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/1SA 486, 486SX, 386, 3865Х 


RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Cherry KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUS 
RACKMOUNT CABINET - Modular from 21° to 96° high 


Exclusive Intemational Distributor Program now Available 


VW WALLEY 


TECHNOLOCY INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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PC-based Solutions for 
Industrial Automation 


e Industrial PCs & Workstations р 
ә Enclosures and Card Cages 
e 486/386/286 CPU Cards 

* RAM/ROM Disks 

e Industrial /О Cards 

е К5-232/422/485 


1-800-800-6889 
1-408-245-6678 in CA 
Fax: 408-245-8268 


ADVANTECH. 
(DU hast - i ¥ " 


SOLUTION GUIDE 


P ere 
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Data Acquisition 
for Notebook PCs 


High-speed, PC parallel-port connection 
2-ch D/A & 16-ch, 100-kHz A/D 
32 digital YO 
16 high-speed digital inputs 
5 counter/timer channels 
AC or battery operable 
* MS Windows graphical software 


Сек... ыы 


lOtech, inc. - 25971Cannon Rd Cleveland, ОН 44146 


(216) 439-4091 Рах (216) 439-4093 
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DAP 3200e™ Data Acquisition Procesor ™ | 


Analog 1/0 to 330K samples per second 

Digital 1/0 to 1.5M samples per second 

Up to 512 analog inputs on one DAP 

Up to 128 digital inputs/outputs 

12-bit or 16-bit resolution ADCs 

FFT and FIR-filtering with on-board DSP 
CPU: i185 or i486 


Send for FREE catalog and demo diskette. 
206-453-2345 / fax 206-453-3199 


Digital Signal Processing up to 16 MIPS 
10-24 MHz CPU with up to 4M DRAM 
20-32 MHz DSP with up to 96K SRAM 
DAPL™ Operating System 
* 100» standard commands < AR 
е Custom commands in С 
LABORATORIES 


2265 116th Avenue NE 
Bellevue, WA 98004 
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| 43700 -58th St. N. * Bldg. 202 * Clearwater, FL 34620 


ы or SERIAL PORT CONNECTIONS 
Self-Powered Models- USE WITH LAPTOPS | 


iconSoft": 4760 Castiewoud Driv GF . San 1 Jose, С A 95129 


TM DnoDongte, Daoqgcacd, D&aoqpod, and Bloons ticontioftt, tno. | 
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| The Classic Cotte т оаа PC 
| Available in 486-33/50/66 system or in a SKD enclosure 

e Bulld-in 10° color SVGA SONY Trinitron monitor 

e 6 Slots with 3 full 3 half arrangement 

e2x525'DDand1x35' HDD bay _ 


Trans 2000, Inc. - 


11558 E. Washi i Blvd. Suite A, Whittier, CA 90606 
Tel: 310 - 908 - e Fax 310 - 908 - 6619 


——— 


3^ + Тү +, 
for РС troub ASHOOLING 


(Real-Time m аи | s nee Repair) 
provides Service Technicians, OEMs, System Integrators 


System Engineers, and even End Users with Time-Sav 
Low-Cost Diagnostic Capability needed to quickly гераі. 
System Boards. 


а” Sin поје board tesis PC/XT, PC/AT 285/385/485 and compatibles. 
о” Displays diagnostics & fault trees on system monitor. 


о Initlallzes and tests systems that appear completely dead. 


>” Even injects it's own test into the system with no RAM Installed. 
 Trouble-shoots ta component level. 


w Finds intermittent ауд 


!] шоду TOT more inf 


IMICRG DATA 


EGA, "T Š SVEA | 
1-800-539-0723 
Int'l (813) 539-8600 
Fax (813) 531-0977 


Products al Litea-X, Irc. 


"eoe dui [гга ганат ЕЕЕ ата fie patik acie AER W 
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Boards from ™ 


New Voice. quu 
Now the others 4 
are obsolete. ... ga 
(Scary, isn't it?) cà 


Computer Telephony Integration ( 
(СТІ) is one of the fastest growing” 
markets, Pick the voice board with 
performance that screams. Our sophisti- 
cated 2, 4, or 8 port models provide the УКУ. Toe 
best building blocks for success. Used in 5729 
applications such as: S ас с 


› Int'l Callback/Debit Card 9 Telemarketing 


е Interactive Voice Response ® Audiotex > 

‚ Voice Mail/Messaging » Talking Yellow Pages | 

» Automated Attendant е ТІ Interface Support | 

‚ Fax Back/On-Demand 

' Tele-conferencing 8500 Leesb ; i 

| urg Pike, Suite #409 

800/900 Services Vienna, VÀ e 22182-2409 
Tel (703) 448-0570 
Fax (70 8) 448-1078 | 

New/ Ate 
осе — 
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CONTROL 


ALL YOUR PC SERVERS. 


FROM ONE KEYBOARD & MONITOR 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 


e Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

* "Plug and Play” Any Mix of PC/ATs 
& PS/2s; Supports All Video 

% Desktop or 19" Rackmount Models 
for 2, 4, B, 16 PCs, Expand to 64 

* Keyboard Emulator for Error Free 
PC Autoboot and PC Operation 

* AUTOSCAN™ to Monitor All PCs 

* PS/2 & Serial Mouse Support 

* Remote Access up to 150 Feet 


® Thousands іп Use Worldwide Ф 
GSA Schedule for US Fed. Govt. ~ 


"ALL TODAY! 
P (908) 874-40; 
RARITAN COMPUTER, INC. 10-1 Ilene Court, Bella Mead, NJ 08502 Fax (908) 874-5274 


30-DAY MONEY BACK GUARANTEE. FULL I-YEAR WARRANTY 


E us at ar Eee 
e Babes Tel: soe eee Fax: 49-521-889925 


span ойде Corp. сі: 81-3-3254-6131 Fax: 81-3-3254-6134 
nhe Raritan Computer Taiwan, Inc., Tel: 886-2 218-1117 Fax: 886-2 M 1221 
The Netherlands - Artelcom B.V.. Tel: 31- 1-442-3313 Ғах: 31-10442-344 
United Kingdom - Kemitron LTD, Tel: 44-244-536123 Fax: 44-244-53104 
For List of Latin American and Canadian Dealers contact RCI (908) P anii 
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E Automated Attendant 
Bl Unlimited Audiotex 


Bi Voice Mail 
Menu driven. Easy to use. Full support for E Talking Yellow pages 
Rhetorex, New Voice, Dialogic, Bicom, Pika, 
TTI and Intel voice and fax hardware. Supports ы Telemarketing 
Hantwere+fohwarekile 7” ll Fax Mail 


H irUuware + an IIWAFC Biles 
Fon. Demand ines 618-364564 oc uo | W Fax-on-Demand 


nfrware В Fax Broadcasting 


Vn ҮГ за 


integrates major эга ш uet plus 


Ге]: (818) 368-6 (818) E Date/Party lines 
10801 Bismarck Ave., Northridge, CA 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) M Int'l Call Back 


Circle 237 on Inquiry Card (RESELLERS: 238). 


9 
ОМ ТВЕ QUT OF TOUCH! 
Talking Technolggy has multi-line voice 
and fax processing systems so you can 
а с stay in touch with 
- S. , Your world. 


Information Call: Complete multi-line 
1-800-685-4884 packages start al $699! 
Demo: 1-510-522-3800 ext. 120 — 7ALKING TECHNOLOGY, INC. Ti- — 


Circle 223 on Inquiry Card. 


Develop code on PC 


Burn DOS in ROM 
PC Compatible 


К І L A 303- 444-7731 Fax 303-786-9983 | 


Boulder Colorado 80301-2842 U.S.A 


IDE/SCSI previ ISA/Vesa Loos б 
Call for Other Drives, M/Bs, Monitors, Cards & Systems. 


Next Wave Systems 
7025 Mission St, Suite 103, Daly City, CA 94014 


a“ 


Y 2096-2211 
U = "] 


j | 


1-415-755- 3741 (FAX) 
VISA/MasterCard 


1-415-755-7245 
Open 7 Days a Week 


Circle 256 on Inquiry Card. 
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Here is the definitive authority on 
the PCI bus. Written by the experts, 
this book contains all the details 


you won't find anywhere else! Like 
Ed Solari's book on the ISA and 


-EISA buses, PCI Hardware and 


Software is bound to become the 
world wide reference for the PCI 
bus. Hardcover; introductory price 
$87.95. 


If you're going to use PCI, you need this book! 


Call Toll Free (800) 462-1042 B Annabooks 


We accept Co. PO's and: 


11848 Bernardo Plaza Ct. Ste. 110 
San Diego, CA 92128-2417 
(618) 673-0870 - Fax. (619) 673-1432 
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2 ADDITIONAL K5-252 PORTS FORK WINDOWS & 05/21 


* Two RS-232 Forte with Full Modem Control Signals 
* 16 Bit Address decode allows 


Windows & 05/2, COMS:, 
‘COM4: etc. 


* Individually Selectable . Si 


2-510111 y} 


& Interrupt (2-5,1C 
"165505 Standard 
* FREE Technical Support 
“ MasterCard, VISA, íi 


C OD accevtea 


O Day Money ‚ Back Guarantee i Trees. 
. Part #3088 Price: $29.00 Runy T 
ШІНІҢ Т 


SEALEVEL ا ا‎ ‘STEMS, ING 
VERLA. IET 30557 


in K 
If you NES m 
reader small enough to fit in 
palm of your hand, Videx has a 
bar code reader for you. 


The TimeWand I offers credit-card 
sized portability, ideal in time and 
document tracking applications. 
The rugged Dura Wand can take 
the punishment typically found in 


-Бықз 4.5.43 FAX BOSD 5067 


delivery and security applications. 
The TimeWand II offers the 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
warehouse inventory. 


Сай today to receive a free 
information kit on Videx 
portable bar code readers. 


See us at PC EXPO, booth #4766 
1105 М.Ғ. Circle Blvd., Corvallis, OR 97330  Videx | 
503-758-0521 * Fax 503-752-5285 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B 
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Designed as a diagnostic 

aid for PC/XT/EISA || 
systems, the Wintek PC 

Bus Power Monitor || 
Card ($195) provides a | 
quick way of checking the 
power supply in a per- 
sonal computer. LEDs 
provide a real-time indi- 


cation of power quality, as 
tolerance operation. A 

Yn WINTEK Lafayette, IN 47904 
T system clock monitor, and 


y well as remembering 
PC POWER SUPPLY MONITOR Momentary out-of- 
© Мітек Corporation deluxe model ($249) has 
1807 South Street an audible alarm, а 
_ (800) 742-6809 or r (317) 448- 1903 a refresh signat moniter. 


—— ا 
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$-64 Serial Ports in a PC 
BBS550_  PCSS-8FX 


* 8 ports, 16550 UARTS 

* Digi, Galacticomm compatible 

* Works with all popular BBS 
Software 


8 ports, 32K-512K FIFO 

* Windows, DOS, UNIX, ХЕМІХ, 
FOSSIL drivers included. 

* RS-232, 422, 485 interfaces 

* 24 MHz Processor 


| ( , T E K Contact your local computer 
nc dealer or call: 800-282-4835 
PO Box 2310 Bay St. Louis MS 39521 Phone: (601) 467-8048 Fax: (601) 467-0935 
All product names or company names are the property of their respective holders. 


5 ‘al ‘ing ing vi with 
GMM ion 
Zilog™85C30, 85230 Based 


ync, SDLC, HDLC, Bisync 
С Ша Nall Modem Opin ^ A 


erfect for PC to Mainframe Apps 


А Daas), 1 CI PIE 
Call or Eas Us J | 4 
OEM аш d Dealer Inquiries Welcome “м 


с * IUE Fax (714782-7335. í | 
mm- e з 


Sky Park South Unit E, 1 
Circle 208 on inquiry С Card. 
FRAME RELAY, X.25, SDLC, HDLC, BSC on the PC 
Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use. 


+ Coprocessor based support with universal PC interface. 
ө Frame Relay: ANSI T1.617 Annex D, automatic 
congestion control. 
• X25: CCITT 1988 and [SO 8208, 255 Logical Channels. 
e HDLC: LAPB or NRM, [50 7776. 
e SDLC: Primary & Secondary, multiple addresses, 
• Line speed: 180 kbps (full-duplex), 84 kbps (half-duplex). 
e Test programs, built in datascope included for 
easy debugging, 
e High level interfaces for DOS, Unix, Windows, 082. 


Tel: (905) 474-1990 (800) 388-2475 
Fax: (905) 474-9223 
7170 Warden Ave., Unit 2, Markham, 
Ontario Canada L3R 8B2 


АММА 


YOUR COMMUNICATIONS ИНК 
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Sewing you since 1070 


= т @ Special Prices for 
JDR Microdevices JAM c 


Ip receive these speci 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 lar 7 


This system provides p Modular Circuit Technology's motherboard features a 32-bit 
outstanding performance, "a VESA Local Bus for quick data transfer! The VL Bus enables 
| thanks to Intel's NE. = your CPU to share information with 2 other interfaces at 
Ea speeds up to 33MHz. The 32-bit cache architecture allows 
VESA Local Bus’ swift | == 11 NS Е more data per cycle, The VESA Local Bus gives you the 
throughput. ПІ ПІЗ added advantage of economical upgrades—standard 8 
* 66MHz 80486DX2 CPU : 2. and 16-bit ISA cards plug right into the motherboard. 


e VESA Local Bus compat BS e 33MHz Intel 80486DX or 66MHz Intel 
• 261М 16ms IDE hard drive with &4Kb cache | 804860Х2 CPU 
| © 14° non-interlaced 1024 x 768 .28mm VGA mon. e Uses 256K x 9, 1M & 4M x 9 80п5 SIMMs 


“ 32-bit VESA Local Bus video card and IDE card (ØK Installed) • DESUview 386, Novell 


| ё f ‚ elght 16-bit NetWare & 05/2 compatible 
* 4Mb RAM M to 32Mb on-board A үзү Наро шт MCT-M486VL-33 33MHz 486DX VESA local bus ... $399.95 
JOR-V486-56 . m 4а атт же .. $1749.00 


MCT-M486VL-66 66MHz 486DX VESA local bus ... $599.00 
е MS-DOS & Windows 3.1 compatible 4 2 ЕЙ [x 


OverDrive Processors 
E RRI gif RKET CON TOMS 00Р496-5Х33 $419.95 
LL FUR CURRENT GRAM PRICES s Plugs into 33MHz 4865Х OD socket 
Parte 50е — Spesd Туре Price $ opP486-0X33 $419. 
1MX9-80X3 1M x 9 80п5 SIMM i Plugs into 33MHz 4860X OD socket жұбы 
1MX9-60X3 1Mx9  60ns SMM ODP486R-DX33 $419.95 In-line adaptor 
4МХ9-80Х9 4Мх9 806 SMM ' Replaces existing 33MHz 486DX2 CPU " i | 2 ower шад Маш 


4МХ9-60Х9 4Mx9 бз SMM 5 BM oppaas-sx25 $289.95 зг suppl! 
PECIAL FÜR BYTE CUSTOMERS ON Plugs into 25MHz 4865X OverDrive socket 


16MX9-70X9 18Мх9 7066 5ІММ 00Р486Н-0Х25 .. о. $289.95 ЩЩ ins stalla tion 
1MX36-70 1M x36 705 SIMM ^ Replaces existing 25MHz 486DX or 4865Х CPU 


2МХ36-70 2Мх38 70% SIMM 00Р4865-5Х25. $249.95 jn | кин. me mei 
4MX35-70 4M x 36 70ns SIMM Replaces existing 25MHz 4865X with 50MHz 48552 1 Hefrigeratior 


УП: 1D- 


This card is ideal for diagnosing system | ы - Plugs into your computer's 15-pin VGA 
boot-up problems because it does not : ш purchased any Item from connector and converts the signal for 
require any Software to operate. ma MÁS. و‎ DEM E Д use on your television. 


* 286/386/486 PC compatible card | өті шм енен i ге - » Converts 640 x 480 up to 256 colors 
* Displays power-on self-test codes JU Gays апа we ve | in Li * Composite NTSC output using 


* Works when software won't our price, call us with the RCA socket & S-Video output 
boot computer تو‎ o» using female S-Video connector 
* Includes AMI Diagnostics аф. up nam. • JetFighter Il, Prince of паа СА анана 
refund the diTTerBnce GAME-ZAPPER ............. n ... $89.05 


Upgrade to a new high-quality, high-capacity Seagate drive. These 3-1/2" drives 
are designed for general purpose, medium performance applications. 


drive In the space of е 00 > ST-3145A 131Mb, 1GMS, IDE .....................2..... 

one 5-1/4" half МАЛЫНА MI 5Т-3243А 214Mb, 16ms, IDE e". 

теп! ' Р ма” = ST-3280A 261Mb, 16ms, IDE .......................................... $219.95 , Note: Please order 

A PN IL §T-3301A 341Mb, 12ms, IOE еен еен $299.95 HD-MHW slot 

ST-11200N 1.05Gb, 11ms, Fast SCSI-2, ............................. $949.00 ! adaptor ($9.95 po 
ST-31200N 1.05Gb, 11ms, Fast 5051-2, 1° à j mount 3-1/2" 
ST-41650N 7 in 5-1/4° slot. 
ST-42100N 


ST-12400N 21Gb. 11ms, Ea чи / &у Seagate 


Colorado's Jumbo internal tape drive 55 ZÎ This internat CD-ROM drive is com- r= торыны а 
stores up to 250Mb оп а 02120 — patible with multisession Photo CD, а ious PC PRODUCTS 
Ini-cartrid i | i | 
mini-cartridge, using data compression. 4 High Sierra and ISO 9660 formats. | n- 2. AND ELECTRONIC 
“ 8088 and 286/386/486 РС, 01С-40 NE 3 И . 16-bit 286/386/486 PC | э | 97 < 
read & QIC-80 read/write compatible | compatible card — (м ^ NC COMPONENTS 


* Up to 6.7Mb/min. transfer rate; 5-1/4' half- “height • 250ms avg access time - A A 

STE w/DOS backup s/w, tape & manual ТТ ` Dive, Interface card, cables, MS-DOS ui S U CALL TOLL-FREE 
P x 159 EDEN o à | 0  _ — 

DC2120-BULK 02120 Five-tape package ........ $89.95 RE тінін йді. m See ann.5- | 

QIC80-BULK Preformatted five-tapé package ............. $99.95 | | — te 


wm | in Toll-Free Fax Orderin Local/International 
aga Sales 800-538-5000 000-538-5005 > "408-494-1400 TU alm 
нн GA panan гарме M ra a ird a n as air apna eh a T CL EY PHONED FE = 


тай to abel таншізсігігі. E merthzsdiis ixhjeni dà price ізін, А ball copy ed шығ ілгіш іш диз шуй igati! Пелті кішісі miy саң hs таппа, ДЭЙ. than 2 ИЯ begs, 
JOR Micradiraicks, жағ Gop МСТ bog are regire їйїр el ШЕ Microdevices, не. Шайа Сысай Techaniagy # a trademark аг JOR Microdevices. Ime. Сарра 1354 ШЕ Miciedesices 
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Circle 198 on Inquiry Card. 


ші ee oe m ен e. x 
C ^ w as E — — CC MOTREREDARD: if 
CYRIX ALL 496 DX/DLC BOARDS INCLUDE 258 К CACHE. OPTI СНР SET 
«рә AMI BIOS, CLOCK GENERATOR, UPGRADABLE TO 32MB RAM. 
Гай Processor... 1.939 map : — — ssàg 
z 239 M ТУБА 
FAX MODEM EDX VB WO CPU CTS 
а рус eee SE md ZEF SOCKET 
best ИЗ. = La rerit. PENTIUM 
TOSHIBA *™™ 7289 PCI BOS POO 3112 


WIIG BIT, ZABIT., PCLMBWIO CPU... 329 MODEL SUE‏ . ییا را 
512X36-70 1X3-70 ARI sc Mapdor CYRIX Мяса 1034 ҮЛТ TOMB sos bie 3E iios‏ 6450608 
 1X36 1X970 80... = 540 МВ IDE MXT540A 05496 0Х33...................... 43% ep А 5 cs 6078 САГА. ФӘ... “IMS... ~~ ar, WEL Yr‏ 6450902 
4X370 4800 16mg... _.бай` OMS access tme... $429 AMSLCZSM-M | ^on 528 О nn MS азы. сыг‏ 25-70 305380 
4X36-70 4Х5-70 ISA 5-16bit, 2-8 bd re (CS... ANXMB.. — S. PETENDO 4‏ 3420323 
PCMCIA | 5121 "—" SOME (а DE e‏ 


100970 PCMCIA by New Media Corp 


D-RAM 144 Fax Modem WAWINFAX . $255 
26x40... € —À1 


eo 


tray-toading, 
mutti-session, 8 bit сап]......$159 
FX0010 imt., double speed, 
Conner 250 With Tape...u.;..$149 250т, B bit салі. MUI ү: 


E mmm TARRIBA 
тҮ 783401 Іт, doud 
— И980Х2-56 "сайды, АБО cott 


M86DX33. iere 22% рақ cohen: 


Colorado Jumbo 250............155 


E 5-4 1 Nec 
ашна 
гыш i —— S — | zm rumba сы жы Mem — Sum DIM... ML. MS rycen | 
SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P. M. P.S. T HOURS: М MON- FRI 7 7AM-5: 30PM 23 1. SAT. 10AM- 2PM P. 5. 1. 
Shipping is won-retuedabie • тина ін көнілін ден нк refunds within 10 deys + Ws refunds after 29 cays « М ranty replace =r | 


D | 
- 


6 м == жы = ұл: tye eb — — = жы سے‎ 2 „ж 


ModularLINIC PrinterMET- 


Connect 16 Computers Connect 16 Computers 


with One Printer with up to 6 Printers 
Easy to install- «ДЕН Le up to 16, 90. Peer-To-Peer Network 
rectly t racters on 
— p na -— Networking capabilities: drive mapping, file 
Transmission distances of up Transmission distances of up to sharing/transfer, printer sharing, “chat” and E-mail 
to 1,200 feet 1,200 feet 
32 nodes maximum-up to 16 printers 
No cards to install Pop-up control software for . 
—— — printer selection Uses standard modular 4-wire cable 
needed for most - Optional hand-held printer 625Kbps data transfer rate and compression technology 
applications selector available with CRC error-checking for fast, reliable 
Flexible topol Easy to install ects dign qd 
exible - o in - conn 
daisy-chain, US OF a rectly to parallel port | Connects directly to the parallel port-no interface cards 
combination using modular to instail 
4-wire cable No cards to install 


Easy-to-use Pop-Up TSR and Microsoft® Windows™ 
compatible Connectivity Software 


11800) PRIMAX-1 — Call N - Pl АХ 


PRIMAX ELECTRONICS 
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Circle 187 on Inquiry Card. 


The Perfect CLR 
For Ап [çPer о t World 


Accidents don’t happen in perfect worlds. In this world, it's no accident that VALITEK 
А5 your best bet for Back-up. 


VALITEK invented the parallel/ serial port tape drive in 1989 and continues to build drives as though your 
business depends on it. With sizes and models ranging from 500 MB to 5.0 GB, there's no safer, simpler, smarter 
tape back-up drive anywhere! No installation. No controller cards. No pre-formatting tapes. The very FIRST 
true Plug & Play tape back-up drive. 


Call now for our full line of products including our MO drives, high 
performance mini cartridge drives, DAT drives, and pocket hard drives. 


LE p. ? JJ = ту FER ON сұ ора 
2 Whnrinwine E 4 "Ti el ін fr (1i le Я Р 7 1i ог ЛЇЇ ЛҮ! 
А, PF | | [ r L/ d | [ ji ТЕ 

Ё F 16 РЕ & , 1f: ®4%& , Le f 1771 CEE EL е. 


"VALITEK 


100 University Drive, Amhert, MA 01002 
CALL: 1-800-VALITEK or 413-549-2700 
FAX: 413-549-2900 BBS: 413-549-7560 


Rackmount System 
- 286, 386, 486 ISA / EISA / VESA 
ot e Rackmount Monitors 
Industrial ¢ Um p< iter - 10", 14" and 20" 


АРРЗО 


Å= ي ف کک‎ — 
INTERNATIONAL, INC. 


Rackmount Enclosures 

- Up to 20 Slots & 500W PS 
Rackmount Keyboard 

- Full travel Drawer Mounted 101 KB 


2032 Bering Dr. e Rackmount Hand Drive Enclosure 
san Jose, CA 95131 - Up to 4 Full Height w/ 600W PS 
е Industrial Desk-Top / Tower Enclosures | 
Fax: (408) 452-9210 de Ey Sur 


* Redundant Power Supply 


• 286, 386, 486 15А / EISA / VL даса! 
| Single ШІНШІ Comp ute iB 
Bus CPU Cards 

e Passive Backplawis - 4 Slots to 20 Slots — APPRO introduces the most advanced 
12 bit single board computer (SBC) 
designed for the 16 bit and 32 bit 
VESA Local Bus. It offers à true 32 bit 
computing environment and on-board 
CPU upgrade trom 1856DX to 446042 


VE ЄД [д T В Ны» SBC КАКИМ 
Circle 189 оп Inquiry С 


WE ACCEPT PO'S 


FROM QUALIFIED FIRMS 


y FOR MC, 


| — A r — n | ч “Ы. pi 74 
| CACHE MEMORY RY B | CHANGE YOUR 986 TO A 486 | 
1295 1545 ЕСІЛ E C MEET p 486 SLC Processor C Processor. СЮ 286 (CPU) PLCC (Tyre! 2550 ми 27900 
aKx8 - 650 6.00 550 шипа (25/50 er 21/66), 16K of internal Cache 225 ЕР) POA 2 He 27900 
32Kx8 19.00 9.00 8 00 7 00 о places costing 296 Processor’ instada 25 (CPU) ne m Din eh 314 00 
6431 - 1100 9 00 800 maute 286 (CPUI РАТ ур 1368 A: 26900 
Bike " 11 00 9 00 800 1 T 
15Ka4 - 800 700 600 © T DULE! ES 
128X58 39 00 29 00 IBM PS) Р PS) a /1, PS/2 MEMORY МО ODU 11 
aS ІВМ PART NO. m WITH MODEL HO. PRICE 
Individu m ГІТ М Chips IN (TEL L Math Chips. 30F5348 (517K) 3- РЕ cow. $7 00 
—— 30F5360 (2 30-256, 25-286. ! 10400 
MEMORY FOR ІВМ & APPLE 8087 45.00 6450375 um 80-041 79.00 
4545 GONS 7003 BONSIOONS 9577 49 00 6450379 (2Meg) 80-111, 3114121. 221, 081, 161 84 00 
IMegxl - 735 725 675 595 (0471 55.00 6451060 (4Mog) 80-421. А-61,00-А21. 80-111, 60-311 189 00 
iMegx {Zp Pk) 2700 2500 2300 — 00387-16 OX 3900 555, 6515. X-Station 120 А 130 255Х, 3515. 405Х 
" NY 80387-20 DX 49.00 6450808 (2Meg) 70-А21. A-61. B-21. B-61, 35SX. 3515, 40SX, Val Pr 3257 90.00 
256 x 4 (Video Zip) 15 95 11 095 1387-0 (Dost All) 74.00 78Х8055 (12BK) 25 35 00 
256х4 BS 795 695 - = 50487 -5Х (Does Ай) 299 0 34f29833 (4Меп)  355X, 40SX, 555X, 665Х, 545, BALS 175 00 
2561 - 400 350 300 275 ынбх (Does AN) 7400 B7F9077 (AMeg) 65SX, 55LS, 555X, 405Х, 355X, 3515 175 00 
256 x16VRAM- - 3900 3900 – ше SL Mobil 79 00 1057035 (512K) Р/51-285 49 00 
сог mu TE не Be 
т A S N | ‚ Model 
Бён 200 н 205% 4900 6450902 (2м) 56 57.575Х 90 95. P-75. SISLC 90 00 
mor тер | — Маше Рост 77 4860X2. 4865Х SVR BS 
AMBRA | — 5450128 (teg) 575Х, 90. 95. Р-75. 57SLC. £6. 5bSLC. Р/51 28655 | — 17500 
L - аш алы 5.2 » 1 Мой-2123. 2133, 2155, Val Pt 77, «66052. 4865X. SVRBS 
Ambra Pertum-50 АЛБ Meg 175 007333.00:603 00 sum iuro Vaiue ү; 77 AB6DX2, 4865Х, SVR 85 жай. 
Amina 5454051. A/15 Мес Ki CALL 355Х. 
M5 Sim жы Valve Point 77 4660Х2, “LAPTO 
Ambra Sprinta, Hurdle & Esterpras 416 Mag ки DAA S T, A 5 | 
wines m ae IBM NO DOK & LAPTOP > MEN MORY | 
Abra И Seres 43712716 Meg LE че 
Ata SN Senes 4/16 Meg -— me 
н қ 79F0999 (2Meq) 
“CYRIX DR» v 38 386 6 to 45 486 arene) 
Clock Doubler 0761826 |2Ме)) 
— LES = 0761827 (4Meg) 
2 spots, лесі еды CX486 081622 .. 22900 0761624 et 
` Сопи — > enis СХ486 0Rx-2040. .24900 0761418 mel Шаа 750, 424 P» 
edes sided teem tap ee amt?) cv B DRx?-25/50  . 3190) 500094 (1üMeg! Thunkpad 780, 780c 849 00 
- Endy to ista bod 18 тінін 0701420 (4Meg) CL57LSX Lplp, Munkpad 700, 7000 720. 120С 199 00 
СХ486 ORx?- YES __ 259 00 0781421 (EMeg) (15715Х ірір, Tankpad 700, 7000 770 720C 389 00 
The Супа upgrade tum at tence the speed 04 your 6000379 (EMeg) Thinkpad 350, 250c. PS Note 425 34900 
original 356 microprocessor cominned witha IK | CX486 SAX? 16/32... 24900 5050379 (16Meg) Тада 350, 24, PS Note £23 669 00 
On-chip cache you will enjoy а pertormance boost CX485 SAX? 2040 4900 9250004 (Meg) HSS 
04 100% and тике. Ideal tor any DOS, Windows or 249 RETO DAC IAF 
05/2 applicaton which requires а lau ge amour о! , MBA A 
к= CX4BG SAX2 2550 ...27900 co ۸ APAQ MEMC RY MODULES 
ЧТ Т А А ФЕ A е MODEL AMT. UPGRADED CMPOPART#® PARE 
3 SIMM MODU ILES ( Add 55.0 0 for $ SIPP) Р) DeskPro 386/33, 358/131. 2Meg Module — 115144-001 109 00 
ee 2 ا کے‎ 485725, 486/331, aMey Module 116561-001 479 00 
биз - 6005 TONS 466/50. System Pro 32Mey Module 116568-001 1459 00 
‘Meg x 813 ай) 55 5500 5500 4200 41 90 40.09 DeskPro 386/33L, 486/331. (Exp ВЗ) 116559-001 279 00 
Ie: qvo чи мн Ж IM IND 38.00 DeskPra 386/25, 388/20 !Meg Module | 431-001 79 00 
i M chi % E se = 4Mey Module 113132-001 199 00 
يي‎ -———— DeskPra 3855- 16MHz Meg барва 113633-001 14900 
| Т Tr азіе (Pi@ ar хр 113634-001 900 
| 72 PIN ә MMS (E ЭА ) zi IMeg Module 113645-00! 79 00 
2 MET ————— MÀ Мед Module 112534-001 199 00 
1232 4Meg »- - 190 18000 160% - Desa Pro 380/208 Иле) Exp Ва 113644-001 149 00 
| 2% 32 8Meg - - 33900 35900 X000  — DeskPro 38625 4Meg Exp Bd 113645-001 279 00 
4132 16Meg - - 72900 69900 69900 - 1Meg Maule 113131-001 7900 
258 x 36 1Meg - - - - 5900  - 4Mag Мойше 113132-001 219.00 
ир S » =а AB ЖШ) - DeskPro 286N. 2568, Мәс Module 118523-001 59.00 
x 36 4Meg Р =- 19000 18000 1900 - 3865/20, 386/25M, 2Meg Module 118689-001 89 00 
па. м : 8 85 895. - 4865/26М, 4865/18М dheg Module 118690-001 169 00 
B x 36 32Meg а г 1 19900 429 - Port. | Series 4860 Mes Monae | 178877001 30900 
16 x 36 64Мед 2 CALL 3516 00 а " М Senes Exp Bd 129160-001 189 00 
| CYRIX FASMATH PROCESS ив мэн шю рю 
s Ww 4“ 9 КІ 
L C - 7 RI} FAS VVATI 4 PROC q 12Мес Exo Ba 103069-001 239.00 
` Programs executed up 10 3X faster * & obyect code compal жгне! Р 8 XD 108070-001 427 00 
83087-40MHz - 79.00 бо TR 00 83587. TE Ver.-69.09  DeskPro 260 "T "Вік кт © 103012001 4900 
63587-33579. E? а : PC Week rated #1 over all math cus Desa Pro 560 66M. УБ6М uu degna 149915-00) 359.00 
— AE een Prolant 100 560 — À— 32442] M 149312-00! 1399 00 
Proiani 2000 4/30, 5/56 THESE Mag ки 143913-001 2700 00 
Prola 4000 4/50 5/56 MODULIT 1285460 МИ 149914-001 "900 00 
а Proimea 286 3/755, 3/2525 2Meq 141738-001 109 00 
\ 8Mcg 141742-001 328 00 
Protines 486 4/258, 4/23, 4/50, 4/66. CDS 2Meg 141643-001 85 no 
4Meg 141684-001 17500 
Bhen 141695-00) 339 00 
РС Server, 486/33, аср 141685-001 339 00 
asi 16Meg 149320-001 59900 
32Мео 149147-001 1525 00 


— - 
218/13 25. 05. E [m pluma ETT: 
TIE, 25 22. X* імен dM 153 ed 
БЕП Hes ro жыны ЛЕГИ 
А {а VOX 
тигт. ETT стан -— 
IMG = AMI = EN П - EU) — a nm 


RY B 


MEMORY ВО YARDS 


Г: BOCA AT PLUS 


ТЕ OK-BMeg Bd. 40LIM Compat * Hew 5 | 


Im BIT MEMORY 80. FOR 288, 345 386 AT «0K 
Yr. Watt Convent. Еола & Extnd Memory * Supports 005 05/2 ПМЕМ5 & 

+ * Versale Split Memory Addressing « Operates w TPU ds ta 33 МН?» | 
Supports Desqview. Multitask operations * 84. made by Baca Research, AT риз 
0X – $34.00 2094 - $153.00 Meg - - $233.00 Sieg - $399.00 


BOCA XT 8 BIT BUS 
* Expanded memory fer XT * Lim 4.0 cermpat (-2Meg » Uses 2561-10 
>К - 192.80 iMan $180.09 2Mag ~ - $229.00 


1 1 ! Ji 4. & етіле! "i 
ІВА п | PIR go 30 Bl E ІР й АМ TL. М Ы. 


nmm ——. 


ісін Dc Lape. Меткеү ІН for P272 70.82. 90 Lr А 0 
iHe ЕКЕН 2E S 


биер 24е) Y БӘ 
ұны син зы ина ман 
Р5/2 МСА 0-8МЕб ЕХРАР 


310-539-0019 
FAX: 310-539-5844 


COMPAQ LAPTOPS & NOTEBOOKS | 


| 
" 


LTE/255 4Meg Ba 117031-003 17900 
(ТЕ/2%55/20 End Мосе 121125-002 209 00 
LIE LITE/70, 25, 25С 4 Module 1297 209 00 
LTE LITE/20 25, 256 Module 129763-003 389 % 
LIC LITE/20, 25, 25 1 Мойше 173763-004 eno 
LTE LITE 4/2 ME 438 1856 4Meg Module 1423.47 002 17900 
LIE LITE 4/256, 4 вме Module 142337-003 14909 
% E LITE 4/25 X ЗЕ, Hits 16 0 Modu 142237-004 474 00 
eee p Module 110235-001 5 (0 
sit 4Мес Мойше 110237-001 249 00 
11/386 {Меп Modus 118303-001 78 00 
317/386 Mieg Мойше 118304-001 109 00 
1356 4iteg Modus 118305-001 21900 
Concerto, UTE Elta 4Мео 144790-001 199 00 
144 790-002 39900 
Contura 120, 325 MO 159497 00! $3 00 
ura Қ + 
4Ме] 139498- 179800 
Contra 4/25, 4/256, 4250% ive, = 146520-001 178 00 
ra 4/25. 

Sie) 146521-001 23990 
16Meq 146531-001 259 00 
Ano 4Мед 190532-001 21900 
8Meg 190597 -001 133 00 

TNO SUDAN (ОМ, MASTERCARD. AMEN, VISA UR DISCOYE A. PUMCHASL DADERS ХОРИО CIAM FOA. | 


fet (Maior cupi ooi inated 5 boards | We a cent бабат | 

UR жәке pelas are с» 

poor я AS ое car яза? Vet raneke vue ВОНА Ai TI X DAYS, - 
t 5 OY We accept ЫС V Та EPUM ет pues iim. өту білеп V 
«долат (har) стти, LED & су/7же% checks Oria + 

| shii URFFER FSAI S ARE KA RE ORA f > VE £o фа) 00 | 

1 Pues жаі састы "y mien u etae meter. | 

—————Áá ШЕТ 27. — Á—Ó— 3 жлч= 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 
All products Brand new & quaranteed е We buy excess inventory 


Trademarks are registered with thew respective companies 


ESTAB. 


3 
g 
2 
i 
4% 
1 


FLASH MEMORY 2 507-299 00 УМер-389 0) 10Meg 539.00. 15Meg-CALL 2Meg-CAL 


Нил Memory Cares құм by 24 feat соает жа Pur] Өле inve In a DOS ecveorvmaet. qur c4 nes at 


мет Fav card much bee n ЇЙ rurd бла Cree and ais CUT LLL اا‎ wm 
Ал ай Lapaobes 24 win Sau compresson Software o doubt the mir? М гыту 


AMOUNT UPGRADED _ жм; E" E 2 

Epson 6000. Achor Laser + - 12 
Epson Acton Laser U - - 6 -7% 
жо ~ 9 - 228 
Не. 150 - - -W = 
2.20- - - - 103 > 

HP 3, 3D, 3P 2P OP: - -wM - 

HP & 04 45 РАР - - -B = 

HP 4L - - 9 - 

НР 351 - @ = = 

WP 451 - - -B - 

HP Devan je 600, 654 - = a = = 

500, 550 + © = œ 
ALS 12007? М - = - 
Patjet KL300 109 I. 

IBM Laser 4019. 13E - = 

IBM tazer 4025 = =- >» چ‎ 

ІМ Laser 4039 4075 = - - Ø 

NEC 92. 220 - - = Із - 

MC 8S, 37 > - = - 

га: 4 = B - 

Qu 400 E - 135 НӘ - 

Ou 830. 540 ы - — ТІН 

Paca = «в = 

Packard Вей 9815 ^ - + 10 

Panazemc 4420/4450 = - = 18 

Panasorc 4410/4430 - = IN „= 
азоты 4450 - - Жж - 

T XUPS1 P535 “ 95 - >= 
| n Г, T1 H E Ery 
Fle! м sE ; ч 

---ы--‏ — = —— س 

BAR CODES Rar Cove Roader Fon 


КЕТ SOLUTION for Dat 500 È Pius, 92 Fonis 4 5 pt-30 рі 
iM 4819, 4019E. РОМ] CARTRIDGE 209 Fonts. Turbo Cang 
TURBO 25 Corrparable lo Рәсік Data's 25 CARTRIDGES. ІҢ ОНЕҒ” 143 
Fonts (compar "um Acton Laser li and af HP Printers except HPA j 


* 14 


бкр Кү: 


NO SURCHARGE 

VISA AE & DISCOVER 

т аң; « Wala AD эт AP 2 ms | 

TOSHIBA LAPTOP MEMORY M9 

“AMT. UF UPGRADED ANU. PART | PRICE 

?Meg мани. гант 94.00 

омео PC18-PA8317U 94 00 

АМғд PC-PAR314 189.00 

Bhg PC14- PASS ISU 15900 

829 1890 С оме РС-РА20000 9400 

600, 1852 С iMag PC-PAZOQ!U 189 00 

1853, С hme] x u 359 00 

^ U 199 00 

ЕҚ. Ке 379 00 

15 A20 10U 699 00 

om iw 4 PC-PA2012U 209 00 

, 01390 419 00 

v] 1 *PA20tAU 669 00 

6Meg -PA2008U 268 DO 

16Meg PA200SU 699.00 

4Ме) PC-PA2018V 219 00 

SMD РС-РА2020У 419 Со 

15Мер PC-PA2Q?1V 889 Qn 

T1200XEÉ 2Мер 14-Р, 99 00 
1600 2Meg PAA302U 99 00 
T3100 2Мео PCJ-PA7135E 139 00 
T3100e ?2Мед 'АВЗАО\) 109 00 
Т31005Х ?ыео PASIOA 109 00 
T31005X پا‎ PC1§-PAS3100) 199 00 
T3200 3ieg РСБ-РАТІЗГИ 165 00 
T32005X 240 PC12:PAS307U 119 00 
Т32005Х АМер 12Р 199 00 
т32005ХС 2Мер; PC19-PAB318U 113.00 
132005ХС AMog РС19-РАӨ83194) $99 00 
тр вооо ИП ро рА — 11400 
15204/78500 SMe PÛ1O-PAB313U 419 û0 

| rea nn FEE EIT GET “RE - 
ь | r "ta Va | А "T ^D АСА, i .." 

: NOT EBOOK, | AT | | dij "ER abis ш 4% ы 
mM. AMT. UPGRADED МАШ) PART 0 4 E 
ACER ?50 Kiwi tne icine, 139453. 
ALR yee E oed 1240 249 
AST Grave & АШЫ 8723001 153 Deen 
AST Metern — . - mios P arl оли 15300 
AST Power Exec 175€. {ЧЇ 4М4 10920 
AST Power [rec УОС. Le 11 ТЫ 61900 
AST Power Erec 4255 1Meg 5011G5-O0! 1 4 
AST Pro Exec 4255 téMeg 501158-003 $19 
AST Power Exec 4/3351 AMegiEMeg — 50121800] 002 
АТАТ Satan 5220 {Mey PEC 17651 259 
Bontwelt BIO, Plox 1Meg 23050-09100 B. 
Rondwel B310, SX tte 1 
Волес BION. SX {мер aan 
Canon М. Meg! B М) 219004 
wr A Henan 3% Meg thes TALL 

sag, п 199 00 
ға Татко іх | Carries 240 МА [| 
47500551 915400 00 
Gara ay 2000 455 Қалқа i 19900 
Бой GEL 0868/15 GO] 2 
бда 3720 1750 1255 1 49. 
a they баз — 10900019500 
KEG Prospeed 285. 3865X-16 сд PC21-21 7900 
МЕС Рто%рсе 285. 38551.16 راا‎ e He 19300 
NEC Protpeed 385 Meg m 11200 
NEG Prospeed 385 Емед PCI-27 жоо) 
NEC Prospred 385SX-20 ІМ 3-21 79 | 
NEC Pro 20 dhig 15 1 
NEC Uttrate 11720, 200. 250 79 7-21 103. 
KEC гаме US 250 4Meq PCA? 22 LT. 
C гм Gileg VC49-71 ха 
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Circle 196 on Inquiry Card (RESELLERS: 497). 
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| When y you order computer systems from 


‚ you can be assured that уоп will recieve A 


| customized for your specific requirements, 


_ Nowe that s a powerful combination! 


Warranty 
Al Recortec rack mount products are backed г. 


with a one-year жайыш; 


Free Catalog 
For a free copy of Recortec Rack 
Mount products catalog, call us today at 


1-800-729-7654 


RECORTEC, INC. 


1290 LAWRENCE STATION ROAD 
SUNNYVALE, CA 94089 


TEL: (408) 734-1290 
FAX: (408) 734-2140 


Circle 188 on Inquiry Card. 
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“great compression without using the ‘lossy’ techniques of other high-compression algorithms.” | -PC Magazine, March 15, 1994 


If your applications use graphics -- any graphics -- get LEADTOOLS . family of 
sophisticated imaging tool kits for developers. High level functions give quick and easy integration 
and low level calls deliver control. Plus, get the fastest, tightest compression available. LEADTOOLS 
supports over 25 graphic file formats and is available for six different programming environments. All 
tool kits have at least one sample application and source code. 


LEAD Technologies is a leading supplier to OEM's. Current customers include Corel Corporation, 
Sharp Electronics, Truevision and over 1,500 others. 


Of course, LEAD Technologies offers an unconditional 30-day money-back guarantee and FREE 
technical support on all products. 


= a & ; d y j - (A С “7 converted to gray scale 


LEAD Technologies, inc. • 8701 Mallard Creek Rd. * Charlotta, МС 28262 * 704-549-5532 + (Fax) 704-548-8161 = CompuServe: “GO LEADTECH" 
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PRINTERS 


and Loc more... 


ү 180 000 m para et 15 200 bps pope 
are Ihe fastest. Up to 16mb of buffer available. 


FASTER PRINTING —— 
Sharing devices so fast they speed up printing using Windows. 
its twice as fast as the new Windows Printing System. 


Tes E "n eg илер We also make 72 contact 

ransparent to users. Optional printer selection software 

included. Connect with standard parallel and serial cables. РС % d (4 ed % т 
FLEXIBILITY 


Eleven models in all parallel, all serial or in combination. 
Configurable 1/0 options. Models are easily cascaded together. - » T М mrs / 7 
VALUE А 


With non-butfered autoswitches starting at $59 and intelligent 2805 19th St. SE, Salem, OR 97302 
sharing devices from $349, Buffalo has the right sharing TI (503) 585-3414 * « FAX (503) 585-4505 


solution for you, Әде i 1 тузш кабели of MEO, ine Other brands aod product nates aca KEETIS or әдіст кадет of ei respective олпат 
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1201 nostics Toolkit 


“You name it, this tests it. " you maintain PC’s, you'll love it." 


CI - —Jerry Pournelle, BYTE Magazine, Мау 94 


REUPCRADE . Recently named as PC Upgrade 


Cea Magazine's Utility of the Month. 


ICRO-SCOPE Universal Computer Diagnostics was developed 

to satisfy the expanding need for accurate system diagnosis in 
the rapidly growing desktop computer market. Patterned after super- 
mini and mainframe diagnostic routines, MICRO-SCOPE runs inde- 
pendently of any standard operating system, and is therefore 
at home on any machine in the Intel world. 
Speed, ease-of-use, and razor sharp 
accuracy are a few of the advantages 
that arise from this system indepen- | 
dence, together with an impressive 
list of functions including the abili- 
ty to perform low level formatting 
on every drive currently manufac- 
tured, including all IDE drives, 


) LOW-LEVEL FORMAT — Per- 
forms Low-level format on all drive 
types including IDE drives. This | 
function cannot hurt IDE drives. 

USE CONTROLLER BIOS — Pro- 
gram will access BIOS format built 
into any hard disk controller—even ' 
Controllers yet to be invented. 

O/S INDEPENDENT — Does not rely on 
O/S for diagnostics. Talks to PC on hard- 
ware level. All tests are full function regard- 
less of O/S (i.e. Novell, UNIX, 05/2). 

TRUE HARDWARE DIAGNOSTICS — 
Accurate testing of CPU, IRQ's, DMA's, memory, hard drives, floppy 
drives, video cards, etc. @ BATCH CONTROL — All tests, even 
destructive, may be selected for testing. Ө ERROR LOGGING — 
Automatically inputs errors during testing to an error log. 

AUTOMAPPING — Automatically bad sector maps errors found on 
hard disks. Ө IRQ DISPLAY — Show bits enabled in IRQ chip for 
finding cards that are software driven. (Network, Tape Backup, etc.) 

IRQ CHECK — Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. 6 MEMORY EXAMINE — Displays 
any physical bit of mernory under 1 Meg. Very useful for determining 
memory conflicts. Very useful for determining available memory 
space. 6 SECTOR EDITOR — Allows the editing of any sector of 
floppy or hard disk media (even track 0). 6 AND MUCH MORE...We 
don't have enough space here for everything this software can do! 


iC 2 d tr ENS 
15T EVER UNIVERSAL POST CARD FOR ALL Pcs! 
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SERVICE NE EWS Named as Product of the Month 


PRODUCT OF THE MONTH in the July issue of Service News. 


fi" This is the only card that will function in every system on the 

market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by the 
card." 


—Scott Mueller from his globally recognized book, 
‘Upgrading & Repairing PCs, Second Edition’ 


Includes pads for voltmeter to 
attach for actual voltage testing 
under load. 6€ 4 LEDs monitor +5vdc 
-5vdc 412vdc -12vdc. 6 Monitors Hi 
& Lo clock and OSC cycles to distin- 
guish between clock chip or crystal 
failure. @ Monitors I/O Write and 
МО Read to distinguish between 
write and read errors. ® Monitors 
memory write/read to distinguish 
between address line failures and 
memory chip failures. Ө Monitors 
ALE for proper CPU/DMA operation. 

Monitors Reset to determine if reset 
is occurring during POST, indicating 
short. @ Monitors progress of POST 
without POST codes. @ Reads POST 
codes from any IBM or compatible that 
emits POST codes. ISA/EISA/MCA. 6 Com- 
patible with Micro Channel computers. 
) Dip switch allows easy selection of I/O ports 

to read. @ Includes tri-state LOGIC PROBE to 
determine actual chip failures. ® Manual includes chip layouts and 
detailed POST procedures for ali major BIOS’s. 6 and MORE... 


Ганн 
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1100 E. Broadway, Suite 301 
Glendale, California 91205 
818-547-0125 * Fax 818-547-0397 


Call Now for Special Savings % 1 (800) 864-8008 • Fax (818) 547-0397 


International Orders Call: 


MICRO 2000 Australia: 61 42 574144 » MICRO 2000 Europe (UK): 44 462 483 483 


Circle 190 on Inquiry Card. 
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F PLUS 16 07 MEMORY BOARD FOR 284, 386 
AT, ОК. Влад Boord. 4/0 UM Compot. Expad land Ext Memory 

, 06/2, UA/EMS & EEMS. Versatile Split 

pe remm са 

LA | ОТИ олара! 1465 - 815000 ~ $298.00 
4860X2/66.....$598 4850x W/O CPJ.....$118 / RS n 
(IVL 3:1 687, 2-BMT & DF SOCKET) МСА, DOS ond O82 UM EMS 2 to GM fuos MEG SIMMS) 
Ұға carry а complete line of motherboards, Сай ei pour requirement 258-9239  4M8-)2980 а-ы 


ІВМ Ps/2 Memory ELT] Memory Leser Printer Memory 8 
г ر‎ TN PL # | Y БЕР 4 |! wu Li] 2 4 6 y | 
MODEL MEMONY PARTS PRICE MODE ' MEMORY PANE РЕК} MODULE IMEQ 2MEO MEGANE эмо B 
AMBRA Enterprise 386, Hurio 386, Brotha МОУ/ОУ................ 5145 n $264 
Sprints 386 fall modh) ......... = DA ......М/А. 39 Dakpro 284/15 -.-.... 1-2Мё 108049-001 $238 Canon ВРА 4 Lae А de ..... 1148 5214 E 
ба. М/А $328 2М8 108050071 $448 Campa Pngamark 15 & 20 398 $189 2... іма 9 
AMARA Enterprise 486, Нанда 486, 48М8 108070-001 $398 Epson Acton Loser N, B000. $178... 4238... $288 | 
Sorinio 484 toll тсн]... АМ8. .. .М/А 3178 Deskpro 284E, 386-20, 206: 25, 25E -1М8 112121001 5% Epson «8000 ond mony mors ....5118.-- $198 
ТЕТЕ” 4М8 113132001 $208 Epon Action laser 1000 & 1500 ..$138 ... 5276 .......... $99 S 
КЫЛ оміЗБ4/5Х(212)).................... 24 929935 $78 Deskpro 3845... ve ша AMÊ Board 113434401 $299 fuhu 7100 & 7200 .... $199 4277 | 
ама 9279494 $178 ANA Module 112534001 5248 HP Deskjet 500, 00C өзі $500... $38 (250K) D 
PS/2 30/284,25/284: Асірі Brd 1497259.. 512K 3065348 $35 Deskpro 284-206. 24E ама 11325454001 $299 НР2, TD... Ж. ‚ $?В .........$1&4 " 
2м8 30۴5340 $94 a 5 386/39 484/25, 3,30, 0,29, 2... $108.. S188 - 
PS/2 155X, LS, 40SX,70-EA1; 041; 121, Ады Bed 6450609; css 2м8 115144001 $104 HP Lazer Jet 4, 1118, Х1300, 1200€ 174... 5346 В 
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120 & 130... .1MB 6450603 $49 22М8 116558-O01$1458 BM Loser 4029 ALL MODELS ......... $128... $174 4 
2MB 6450604 888 буметрео; Deskpro ..... 6 SKT EXP BRD W/2MB 114349-001 3279 NEC 90, 290 ........................5128 | 
952 50, 502, 55SX, 80,455Х............. MD 1497249 9198  Сотрод*М'...................................27-64МЁА 129160001 $278 NEC S н $108 | 
2168 4450609 $368 284N; 38404; 3845/20; ZON, OW 400 .........................$78...$98 j 
2-8 MB FOR PS/2 50 а 60, 2MA 5139, 4MB 5257, OME 5439 486с, Deskpro M , $ysampra LT Pockard Ba PBPSOO ...... $125 ........ $208 - 
PS/1 Consuhoré, Емеғісіз & Expert models x43, «44 & PS/Voluspoirt Series 129160-001, Compog Pre уыс... 118488-001 $49 Pornon 4410/4430 aa $118... $168 | 
ой modal: encapt Сха saris 2... 4М6 96/9290 4194 a 116489-00! $84 Poncsonic 442074450... .....$118 $168 ! 
гема 06F9291 $638 АМА 11849000) 5178 Peran 4402... $105 
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113 & x14, PS/Vokmooind Ске sacas Mê 6450603 349 8М8 141742001 $318 Sor D4 $129 $179 . . $269 1 
2M& 6450508 $88 тола 4/295, 4/32, 4/50... .. MB Module 141043001 494 SuyScript 4... .. $128.$178 57284 J 
Р5/2 355Х:15, 405Х, 555Х:15, 455... ...... 4098 342933 $178 ANB Modde 141684001 $178 Torba Poge lser ó... IPF . ... $168 
95/2 90 ХР, 95 XP, 975 [Pairs], 305740 SMB Module 141285001 $334 ТОД/?317/7535..........Ы8 * 1 
76,77,75/1 Ко2122......................2м8% 6450902 375 Compan Pro бирдс... PMD 14912001 $484 | 
Р52 90, 95 XP, F75 {Pairs} 56, 57,(о | 32М8 14914700151524 — ga jor Lap L Natabaak ы 8 
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BRAND NAMES 


LOW PRICES 42 COMPAL 


LEA DER Concentro 4/25 4/20MB.. 
` SINCE 1983 Concentro 4/25 4/250MB... 


Notebooks 
Thinkpad 2306. MB нь, Available 
Thinkpad 350/350C 4MB RAM 150/250МВ .................Availahle 
Thinkpad 750/750C 4MB RAM 170/340МВ .................Avallahle 
(Please сай for prices and availability 


PS/ ValuaPoint Local Bus systems Concentro 4/33 4/250MB 
6381 WSO 4860X2/66 42212МВ.................................. 1830 We export with International Warranty - 
6382 K50 4880433 4745М8...!!! nanas 1458 — Contura Area 4/25 4/84МВЛ170МВ................. 
6384 N70 4860/33 4/340МВ....................................... 1725 [р PACKARD Contura Areo 4/33C 4/120MB/250MB 
6384 VID 486DX2/80 ТАР ник 1698 | Omnibook 430240М8 4/105MB meum | DIEN AU. me 
a EE aa i 4 40 105 mm ——— € 
6384 V71 486DX2/50 4/340МВ.................................. ҢА ЕЕ тт aaa в | Contura Notebook 4/25 color 4/120М8/209М8. 20802239 
Mint Tower Models Omnibook 486/25 4/40MB „681 LTE Lite 4/40C МН? senes ПҮТТІГІ ЛТІПТІГІІЛІГІГГІТІТІІТІТІКІІ CALL 
6387 N50 4860Х/33 4/212МВ........................................ 1699 Ta ІМ DX2/56 16/50SMB/IGE ТТТ уыз | LTE Lite 4/500 MHZ айе... CALL 
lll de th ta V -——— | Эйн МЕЛО 16/0МВ.......................................... „5389 | LTE Lite 4/40СХ & 4/50СХ MHz series................ CALL 
"Tavs nag " 89 | Netserver LM 5/60 16/16В/266В.....................................0499/10489 | LTE Lite 4/75 MHz with 510MB disk ...........................CALL 
кзы PR Natserver LE DX2/66 8/535МВ........................2.2.2............3500 | (all new LTE Lite models have PCMCIA slots) 
6387 X91 4880Х2/66 8/527МВ.................................... 2850 | Netserver LE DX2/66 8/10В....................................................... 3894 | ProlineaDesktop Series 
All models include DOS + Windows + mouse Plotters Prolinea 4/255 4/120MB/240MB 1050/1280 
— ا‎ ' Draftmaster RX....... essc ВВ ОЙЕГ | Prolinea 4/50 4/240MB. 2-7” 1680 
6384 model 189 PG(/D 16424М8.......................ха! | Destan set 600/6500. мн" best otter ja yo ails А а 
6384 model 189 Р60/0 16/5274MB Y call Escena "Б p dar қы "dn Prolinea 4/66 4/240МВ............................................... 1878 
(with PCI loca! bus) rinters Prolinea Mini Tower Series 
Micro Channel Machines HP DeskJet 310..................300 — ScanJet Ilp/llex............. 700/945 | Prolinga 486/235 сегірб...................................... 1420/1559 
entem SURE HP 4/4M....................1380/1855 HP AL/AML..................845/999 | Protineg 486/335 CDS 4/340МВ..............................506с1а] 
Бел 05-OMF red T ишни Á— " DEskJet 520/560 ........... 285/550 HP 4P/AMP .................360/1320 Prolinea 4/100MHz $епев................................. reni 
Array жаш اتم‎ ———————ÁIETTTPETTEPET sewn ба НР ASIMX/ASI — di 41 50/call (All printers in stock & special Deskpro XL Series — сынын ыны Ы. ары 
9595 ING 486DX2/66 16/540МВ................................... call | НР 1200€... 1360 n ا‎ (integrated SCSI & PCI Local Bus) 
9595 INT 486DX2/66 16/16B .................. сай | HP 1200 C/ps.... call р D 4/50M 8/270MB CALL 
eskpro 4/50M 0/270МВ........................................... 
9595 INT 4860Х2/66 16/3 X 168.................................. call D 4/66M B/535MB CALL 
9595 3PG Р/50МНг 16/3 Х540М8.................................саП Notebooks eskpro еөззевввантннвмнитмнннен нні» 
9595 ӚРТ P/60MHz 16/3 Х168........................................... call Deskpro 5/66М % 5/66 8/525МВ................................ CALL 
9595 ЗОТ P/66MHz 16/3 X 16B .......................... — са! [Toshiba -—- i New Cost Effective Servers 
T1910/1910C 4865Х/4/1 ———— Prosignia VS DX2/66 Model 1 CALL 
BS _ _ o oo oo o0 0 0 055 ннн заана д PunanMImRenmn TT | E VO AIUD MIEI ........«гьу.1» 556 чаа өк кезенген өөаеен 
T1950CS 4860X2/40 4/120MB/200MB .............. sss ВАЙ кан 
NS NOVELL SPECIALS T1950CT 48602/40 A/20OMB/MOMD...............—————-tAM | 02018 ae RUBORE cmm ва = 
N T6600C/T66O0CD/TG6OOCOV .....................».....мьемемевеменивнегнеоя tail 
iia Netware 4.01 1340034006 4/20М8...........................1.1....1/аи [ Proliant 1000 DX2/66 по0811.........................бАШ. 
5 users special —5users...................special Т4700/4700С DX2/50 4/200/340МВ............................................... tall Proliant 2000 DX2/66 model 1................................... „САШ. 
е — T4800Series 75МН: Systems... СЙ | Profiant 2000/4000 5/60 model 1............................ 


seas 220 Ж IO eens TEXAS INTRUMENTS 


14000Е DX2/50 4/200MB (active color).................... e 3699 Hard Drives 
Та000Е 486/76 MHz 4/240МВ/455МВ........................... 455004898 | Conner 340/540MB....205/call Quantum 16B......... specia 
x Versa 4860Х2/40 4/200/340MB (color & mono)........................ Сай Conner 420MB 325 Maxtor 120/245MB ... 189/245 
Buy complete network system and Versa 486DX2/50 4/200/340MB (color & топо)...............................6ай нагі — Mixte) SAIS, Ai 
get quantity discounts. Call for net- pom 486/50 4/120М8/180М8.........................................ӛресіз! Quantum 245MB.............. call Maxtor 1GB........... ұны, 
work setup evaluation & estimates. Actionnote 486/506 4/180MB .................................................... special Quantum 340/540MB 345/610 — Micrapolis 1.7/2 4GB — 


WE ADAPTEC CITIZEN EPSON MOUNTAIN TEXAS 
STOCK: „BOCA INTEL HAYES KINGSTON MERE ЫЫ INSTRUMENTS 
* CALCOMP CREATIVE LABS MAYNARD LOGITECH MEGAHERTZ 


MultiMedia 
Complete package 

Creative Lab Edutainment Kit ....................430 
ProAudio Multimedia System ll ................. 799 
Fusion Doubla CD 16 Int............................ 499 
Sound Cards 

Sound Blaster 16/16MCD............ 145/11 20/179 
Sound Blaster 16 SCSI/SCSi ASP.......180/235 
Pro Audio Spectrum 16............................ 145 
CD-ROM Drives 

Sony ЗЗА... omncs NE 


$9941»600v654é1024444952aPn bb 


MANAGER SPECIALS 
NEC 3FGe/MFGe.............. 699/875 — VLBADE Comtroller........... 35 
NEC 5FGe/5GP.................. 1050/1199 ІВМ Tomhawk VLB 1М8................. 99 
NEC BFGP/3PG................2099/2399 PageMaker 4.0 (PC/Mac)...............208 
ІВМ 51 С2/50МН? ............................. 250  !1тїе1$а!!ах400............................ 2%9 


ІВМ SLC2/66MHz ................................. 300 Intel Satistax 400E ........................... „330 
ІВМ BLC3/75MHz ..................... BO)  — Cordinal 14.4 fax 5/Н...........................140 


PRINTERS 


Epson LO870/1170................................405/020 
Epson OFX 5000............... MÀ нннеее 1365 


САБОО 


9390S9**ADARSATAS42A42499940940499250922G0€00 


Epson Stylus 800.......................................240 
OKI ML320/321 .......... eee 10/440 
OKI ML590/591 ................................... 40/85 
OK! OL400E/810....................................525/899 


BiauaddctdUAees 402490045 


Quadra 900/950 series ...................... call PowerPC Models j Kodak DICONIX 18051. 
awe rele, тант Quadra 800/840 serias ...................... call Power PC 6100/60MH2 ..................... call ——— ал тті 

Toshiba ТХМ 3401 (Int/ext)........................ 

Graphics ii & — Quadra 600/605 series ...................... call Power РС 7100/66Mh2...................... call 

Mac Powerbook series ...................... Power PC B100/80MH2 ..................... 


Colorado Jumbo 120/250 Int ........... 


ИШЕ ACS computer systems FE Arvi Ж ME SA Ек... 250259 
oa S 422% 211... амен кн нен кеткеннен Syquest 88 meg klt INVEX? ...............525/625 
e came ч ystem incides following ACS Intel 0Х2/66.........................2199 | Colorado Power Tape 20812... DBS 


LATTER TE ri iro reir istic iy, 


Colorado Power Tape 268 Ext............... 1120 


— • Mid Tower case, 8MB Ram, 540MB Hard Drive, 1.2MB & 1.44MB Floppy | Colorado Fower ie p "ee 
m drives, Orchid 2MB VLB 1280 x 1024, VLB Controller, Viewsonic 15715” Wangtek 525MB/16B Int ................. 560/720 
' Wangtek 46В\п!................................. 1099 
Call for new low prices. Flat Screen Monitor, DOS, Mouse Windows rg vari toe Vii, төлінің бе, 


Compaq is a Registered Tradamark of 


Corporate Accounts O utside Cal ifo rnia: 1 -800-526-3482 Жы. al 
а жа Inside California: 818-884-8644 • FAX: 818-884-8253 A ure PS ens 
Consultant Orders 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 anan —— m 

wees Hours: Monday - Friday 9 -6, Saturday 10-5 Prices subject to change without notico. | 
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SIMPLY THE BEST RESOURCE 
FOR DIRECT BUYERS! 


Use BYTE's fast, convenient card deck to find the best deals on computer products and 
services. Each mailing is loaded with essential hardware and software product informa- 
tion for making purchases direct from the manufacturer — and it’s absolutely free! 


The BYTE Deck is your #1 resource for: 
' CD-ROM ' Networking 
Multimedia % Windows and More! 


The next edition of the BYTE Deck mailing will arrive in your mailbox soon. 
Don't miss it! 
Advertisers: 
Call Susan Rastellini today at (603) 924-2596 or fax your order to (603) 924-2683 


THE PEDALTO 
PUTTING | The shock, the anguish, the 
THE METAL CAN HAVE A damage — the results of a crash 
WHOLE NEW MEANING. far outweigh the time you save by 
driving too fast. It's a fact that 
your chances of seriously injuring 
someone increase the faster you 
go. And when you drive too fast 
for conditions, you make things 
even worse. À crash like this 
can happen in a heartbeat. And 
if it does, it will change your 


life forever. 


© SPEEDING.GETS 
YOU NOWHERE. FAST. 


US Department of ronsporcionon 


“Rescue worked better than Norton Utilities = 
ata Reco covery Softwa аге” - or PC Tools.” - The ThinkTank |Б 


help: ae emery rms ar won. en alr se eva ee Voce ШЫ = 
problem. RESCUE is the insurance and sacurity you need to safeguard your valuable dats. Call now, Sees 


| ] hst "If you support PC's, the Troubleshooter — 
m to become one of your most ot tools..." - -- INFO WORLD | 
“The Troubleshooter is the most advanced PÈ dia NUTUS | | j 


Tobe ауа тем ARI вон cts for tapi Th ү ocketPost™ den " 
BAA a SNE fo kanpan onal. Ci orla нзр Dlscoent Packay 


ТМ 


“А model of elegance and clarity. Skylight stands out. 
The Editor's Choice | is е is Skylight!” - "- PC Magazine 


Having эгүү with Windows? Skylight is the aem еріне eR and troubleshooting on Windows problems: and conflicts plus a a 
built In aditor to edit WIN.INI, SYSTEM.INI, CONFIG.SYS and AUTOEXEC,BAT, makes Skylight a must have for any Windows: ү: ТАН 
Maximize speed and З ا‎ mo. with PC шыл s $1 Rated Кори агг Tool, Call’ pid for sani Pricing! | 


p ذذ ل‎ Y" M "LAN Designer cut the time 
X f design a network by 9095." - The Da Vinci PC Journal 


The LAN Designer" is the T computer aided network design too! that helps you determing accurate parameters to create successful 
LAN designs quickly, easily and automatically. Working from Windows, LAN Designer solves Inherent.natwork design problems and is: 
vital И you install or upgrade networks. Eliminate time consuming pen and paper calculations and spread sheets, LAN Designer does К 
all. Call Now for Details and Pricing! 


a E = =‏ ك 


DrivePro provídes rast, precise installation and maintenance jor any hard T Automatically set CMOS, "partitions and 0105 formats with- | 

gut having 10 reboot. Override BIOS limitations tor, user-definable drive types. ПЕ drives can be installed іп less than 60 seconds. Add-a- 
drive allows the use pf IDE drives with MFMJRLE of ESD drives In the залів systemi. DiivePto alsa Includes à database or vital set TF Ес 
ifications from 1984 to the present, plus much mare} Н you do any work on hard чы. you need OrivePro! Call Hew for Pricing! 


“ 


| fast “Tech Library -— à 
mountain of information." - РС Week 


Complete configurations, specifications, diagrams, сеніп s, component locations апо 0167 vital hardware technical information are at 
your fingertips with the Technical Library on CD-ROM. Contains over 1500 main hoards, 700, network interface cards, 2100 harddrive 
modals and 400 controller cards. This vital data library is һауе for any service department. Call Today for Special Pricing! 


Tm Interested in: 


Pia | PI 
i lilac М 
Skylight Û LAR иппе 


` AllMicro 


Tools tor fixing PCs, fast! | International: (813) 539-7283 | Compa: 
— Бі Ғах: (813) 531-0200 | 
ree Technical Support * Next Day 18820 U.S. Hwy. 19 North, #215 
Shipping * Performance Guaranteed Clearwater. FL 34624 


© 1994, Асто, Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card. The Troubleshooter Ka, and LAN Designer Жо trademarks ol Altcro, inc. АЯ Rights Reserved. “Ж. 
f names are trademarks of their associated owners. S tons subject fo change without nonce. Some sytiem Yadures may be beyond терт 
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ТЕТ Active Matrix Color 
640 x 480 256 colors 


STN Passive Matrix Color 
640 x 480 256 colors 


Monochrome Backlit VGA 
640 x 480 32-grey scale 


Intel 486 SX/DX/DX2 CPU 


80M-340M Hard Disk 
Built n 1 э Trackball 
| 4MB, 8MB, 20MB Memory 


1.44MB Disk Drive 


2x PCMCIA 2.0 Slots) | 
Zehour Ni-Cad Battery 


Need the fastest Windows performer? 


Micro-ntematonal HCP Model 65681M 


“If you need a notebook with processing power for massive spreadsheets and databases, to perform 

gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows per- 

| formance test twice as fast as the Compaq LTE lite 4/25E,.. . In fact, this was the fastest monochrome 

notebook in our entire test sample. The HCP 65681M's monochrome screen quality is the best we saw 
from passive-matrix monochrome displays. . . and an excellent keyboard.” 

| October 1993 BYTE/NSTL LAB REPORT 


MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099 
National Sales:(800) 967-5667*Local Sales:(713) 495-9096*FA X:(713) 495-7791 


$2740 for a monochrome 4862/66M system with MS-DOS 6.0, Windows 3.1, 8MB RAM, and 250MB hard disk. 
Prices for other configurations are available upon request. 


Office hours Monday-Friday 8:00-6:00 • Saturday 10:00—1:00 • Sunday-Closed 


Jameco Motherboards 


e Motherboards also 
available without 
CPU! Call for details 

Diagnostic and 
operating system 
software available 

* One-year warranty 


TIT 


95231 80486DX 50MH2 w/CPU ..$799.95 
103866 — B04B8SLC 50MHz w/CPU..399.85 
95222 B0488DX 33MHz w/CPU ...549.95 
79214 80486SX 25МН: w/CPU ...289.95 
82333 80386DX 40MHz w/CPU ...239.95 
82350 80388DX 33MHz w/CPU ...219.95 
101821 803865Х 33MHz w/CPU ...124.95 
84045 XT 10MHz w/CPU......... 4.10.95 
RAM Memory 
41371 
41398 .85 
42251 6.49 
42219 511000P-10 ....... IMBxi ..... 6.26 
SIPPS ип 
41700 421000А9А-70 ....1МВх9 ..$54.95 
41718 421000А9А-80 ....1MBx9....49.95 
41697 421000A9A-10 .... 1MBx9....47.95 
SIMMS МЕЕ 4 
41523 41256A9B-80 ...256КВх9..614,05 
41486 41256A98-10...256KBx9....14.95 
41689 421000A8B-80 ....1 MBxB8....49.95 
41742 421000A9B-60 _..1MBx9....57.95 
41751 421000A9B-70 ...1MBx9....54.95 
41769 421000A9B-80 .... -1MBx9....49.95 
SIPP to SIMM Converter 


* Use SIPP's in place 
of SIMM's 


* Upgrade from à SIPP 


motherboard to a new SIMM motherboard 
without buying new RAM 
e Fits into standard 30 pin SIMM socket 


93382 SIPP Module Converter ....$11.95 


Pew & а 


78271 ES -key T — ; $59.95 


17128 101-кеу enhanced ........... 74.95 
171856 130-key enhanced ......... ..99.95 


Computer Power Supplies 
• Fits most popular desktop, 
mini vertical and vertical 

Cases • One-year warranty 
9 8088/80285/80385 and 
compatible * Built-in fan 


19485 150 Watt (8088) 

67467 200 Watt (8088) 

19545 200 Wall ...................... 

19529 200 Watt mini ................ 

65728 300 Watt .................... 

en — 4 Cards | | 

“ B088/80286/80386 ; 
and compatible 


* One-year warranty di 
e Expand your memory or enhance your 


graphics capabilities 
67459 | T — $59.85 
104680 Super VGA Card .............. 89.95 
91230 Monochrome Graphics ...... 39.95 


29313 32MB Memory card ........ 144.85 
19975 (8088) Memory Card......... 49.95 


Parallel Printer =. 
Cables and Adapter 

28695 РРС Адарег.................... $5.95 
28716 PPCG 6 - straight cable .......... 4.05 


28708 РРС12 12° - straight cable......... 8.05 
28741 PPR 6'- right angle cable........ 6.95 


9-Pin Serial Cable 
31721 SATG  9-pin serial cabla ......... 4.95 


DB25-Pin Extension Cable 
39538 25M10M Male to mal8 ............. 


Floppy Disk Drives 


« 8088/80286/80386 and 
compatible 
• Additional accessories available 


74392 
74384 
40774 
17098 
17101 
79396 


Floppy Controllers 
and 1/0 Cards 


» One-year warranty 
е 8088/80286/80386 and compatible 


19895 
19908 
19596 
19617 


19668 Floppy Disk Four-drive controller 44.95 

78713 Serial Card 16450 UART ........... 29.95 

67053 Serial Card 16550 UART ........... 39.95 

104578 Serial Card - 4 serial port UNIX....79.95 

104109 1/0 Card 4 Serial, 3 parallel......... P 95 

105611 1/0 Card .............................. 

105072 VESA IDE Super 1/0 Card ; 

Conner IDE 

Hard Drives 

е One-year warranty 

93286  CP30174E 170М8 

83294  CP30254 250М8 

03307 CP30544 545МВ 

Silicon Valley 

IDE Disk Drive 

Adapter Cards 

* One-year warranty 

10233  ADP20 16-bit hard ...... — ~ 

10250  ADP20F 16-bit hard/floppy ....... 29. 

10268 ADPSO  8-bit hard................. 59. 

10276 ADP60 16-bit hard w/ BIOS.....6 

10284  ADP60F 16-bit hard/ .............. 
floppy w/ BIOS 

74114  ADP65F 16-bit hard/quad ........ 99.95 
floppy drive adapter 

101670 ADPSOVL Super 1/0 Card (VESA)..99.95 


3.575.257.............. 

2.88MB 3.5' ............ 
1.44MB 3.5`.............. 
360KB 5.25”.............. 
12MB 535 ............. 
SGORB 825 ........ e 


8088 Multi VO w/ Floppy Cntr. ...$69.95 
286/386 Multi VO w/ Floppy Cntr. .59.95 
8088 Floppy controller.............. 29.95 
Floppy Disk Two-drive controller..34.95 


Monitors ге" 


67481: 


• Supports video modes V 
upto 640 х 480 with | 
18 shades of gray 


78676: 


е 0.39mm dot pitch 
е Max. resolution: 1024 x 768 


67481 
87978 
78676 
66122 


Jameco 
Accessories 
104441: 


12" Paper White .................. $99.95 
14"Ambar monochrome ........ 129.95 
14" Super VGA ................... 279.95 
14" Super VGA (Low radiation) 429.95 


e PC/XT/386/486/PS2 
and compatible computers 
e Microsoft® Mouse compatible 


« One-year warranty 


104441 
73621 
105515 
25307 
66281 


e Weight: 1 Ib. 


Serial MOUSE............ eere eoe $13.95 
Dewa Serial Mouse ................ 29.95 
Dual part gama card ............... 19.95 
Maisa Pad onis arr rr ian 4.95 


Jameco Digitizer tablet ........... ... 108. 95 


AMECO 


COMPUTER PRODUCTS 


=. qm den 
106577 2400 


Your One Stop Component & Computer Source 


33611 
40002 
40125 
40230 
39829 қ 
39933 27128-25............................ 7.75 


* UV intensity: 6800 UW/CM? 
• Size: 9.0L x 3.7 W x 2.6'H 
» One-year mfg's warranty 


15712 DE4  8-Chip eraser............. $89.95 


39968 27128А-20 .......................... 4.95 
30984 27128А-25 .......................... 4.49 
39677 2716128-15.......................... 5.39 
AOUS? 27256-15.......ь..--......-..-..»».. 5.39 
40061 27256-25......... —— — 4.75 
39714 270256-15.......................... 5.49 
39722 27С6255-20........................› 5.25 
BNET  2IDSUINIB ы 6.49 
65699 — 27C020-15............ — . 10.95 
43692 68756-35............................ 4.95 
UVP EPROM Eraser / 

» Erases all EPROM's а 

• Erases 1 chip іп 15 minutes z 

 Erases 8 chips іп 21 minutes же 


Siena 


үр КҮКЕ. 


an boda 


e 


^s. | 

73630 09 IDE Cor iroler Mr 95 
106121 ГЕНДІ 106-Keyboard (82)/ 

_ keypad 4) set IURI: 

106391. ШУШЫ serial/parallel Р 


рон 


109049 16-bit IDE hard disk 


contro deme TE 
105208. PC to TV Converter Box...199.95 


шй а= "-* LP А РР 


= 


Portable IC Tester 


Our hand-held IC tester is an 
easy-to-operate, cost affective unit 
that includes excellent functions. 


* Supports TTL, CMOS, DRAM 
41, and DRAM 44 Series 
е Size: 7L х 3.825"W » One-year warranty 


T3525 Portable IC Tester .............. $149.95 
Microprocessors а 

26147 ММ54104Ң ......................... $24.95 
26227  MM58274N ........................... 7.49 
КІ ge er errr 4,95 
L0 MEN oo m voor OS 
co AE S 3.75 
АЛЕ QT o cm 1,95 
ЖЕМ, Blome 3.59 
ӨТ NN. re 8.95 
52003  8052AM .............. .....6.95 
БІЗГЕ ТӨЛ, ee 3.95 
52652 251A........ SEES 2.95 
БЕЛЕЙ” ————ÁÁ— 2.75 
64742 BASSAS. —— M 2.95 
QUAE Si 0 ——Éan 2.85 
53022 8748........ —— M€— —Á 8.75 
ЖИЛЫ,  — —————— 9.75 


53081 
52976 


1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1•800•237•6948 (Domestic) 
FAX: 415959292503 (International) 


= o e Mi 


Call for our new 1994 Catalog today. 


© 1944 Jameco 6/94 
New Hours: 


s | Call 1800983194242 to order today! «mrs 


Circle 179 on Inquiry Card. 


New Hours: 
GAM - 5PM PST 


JE725 2.5” High 6-Digit 
. Display Clock Kit 


* 2.5” High Red Displays е 6-Digit Display 

Kit includes: PC board, components, 

wall transformer and complete 

instructions (183 pieces) 

Digital clock features: • Bright red LED 
displays * Size: 2.5"H * Six digits display for 
hours, minutes and seconds • Allows you to 
select either standard (12 hr) or military (24 
hr) time * Ideal for use in home, office and 
military settings * Red lens/case not included 


105507 Digital clock kit ............... $69.95 
109241 Black case & red lens ......... 29.95 
Jameco ABS 

Speedy Boxes 


Will not crack or split when drilled or punched. 
PCB mounting slots on all four sides and the 
lid has a lip for precision fit (adds 0.4" H). 
Complate with four screws and lid. Color; black 


PartNo, Sie(LxWxH) Price 
18921 3.125 x 2.0" x0.875'......... $2.25 
18913 485х257х157............. 2.49 
18882 60х35х1875............. 2.95 
18905 75° X425 x225' ............. 3.49 


Jameco Prototype Builder Boards: 

The Jameco Prototype Boards are designed 10 
fit into ABS Speedy Boxes. These pre-cut 
boards will allow the builder an Immediate 
start on prototyping circuits. Each board has 
2 or 4 mounting holes. Drilled holes: .040" 
dia. on .080” square pad on .10" x .10" 
spacing solder mask. 


1050998 270"х160 18921 ...... $3.95 
105128 4.40°x2.00" 18913......... 5.95 
105152  550"x3.10' 18892......... 6.95 
105161 7.00" x 3.60” 18905......... 8.95 
106551  Mntg. Hdwr. Kit. (4 sats)....... 1.19 
Call for complete lins of boxes & PC Boards! 
486 Bare-hones lag 

Bare bones system 
includes motherboard, 
computer case and 
power supply 
• 128KB cache memory 

(expandable to 256K) : 
е Memory expandable | a 

to 32MB | 
* FCC approved • One-year warranty 
85151 486DLC 40MHz........... ... $419.85 

Jameco Computer Cases 


e Fits most 


a _..` 
2 и. ° | 


Jamaco 
mother- 
boards 
* Some cases 
include 
power supply 
20503 Desktop slide case w/ 
200 Watt power supply....... $129.95 
20511 Desktop slide casa ............. ..49.96 
20520 Desktop flip top case ............ 39.85 
65648 Vertical case w/ 300 Watt 
power 5шрру.................... 95 
20545 Mini vertical case w/ 
200 Watt power supply ........ 119.95 


7 Outlet Surge Protector 


ES noon 


“15 Amps, 120 VAC * Clamp. resp. tima «5 nsec 
88749 Power Strip (SL Waber)........ $8.95 


аеесеяаекіжевееесееетавевсевввееетевееектавФтеевевеечефев«еввеввететететевееккееебеееесееевееговевевеввеевеевеггаегейзеевегевеффебееввевосав. 


V V elco | | | E The future of computing is wide open. 


If you're working in an open-computing 
t О) Ше environment-or are planning to make the change 
soon-the choices are more complicated than ever. 


You need the right mix of technical and business 


о r e At information to make the right decisions. 
That's why you should be reading 


Unix World's Open Computing. 


Written for professionals who integrate, 
manage, program and resell interoperable 
systems, Open Computing gives you the 
up-to-the-minute information that you need to: 
* reduce information costs 

* create strategic computing solutions 

* select the right hardware and software 


* improve productivity 


LUNIXWORLDS 


= Seize the opportunity-the open-computing era 
Орс ens will reward both the individuals and the 
( OME 


organizations that can put their knowledge 


DOWNSIZING: 
Seel na j aa ый | a to use and harness the potential of interoperable 
ani 29 = іы ES ب‎ ‚ | systems. Build your knowledge through the 
Йыш телен ж in-depth features, industry news, comprehensive 
product reviews, and programming tips in every 


issue of Open Computing. 


To start receiving Open Computing, just call the 
toll-free number below. Receive twelve issues for 
just $18.00 per year-half of the newsstand price. 


- Your satisfaction is guaranteed. 


subscribe now 


— 1800۰2579402 


Our best SCSI-Adapters 
just got better... 
AN Performance, Features, oe , and Price! 


1.5 i 
ӨПІШІШІШІЛҢ!. 
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SmartCache IIT: The complete SCSI solution! 


\ SmartCache lll offers top performance and universal connectivity with all 
major SCSI-1, SCSI-2, Fast SCSI devices, including hard drives, tape, CD-ROM, 
and WORM. 
It comes with built-in support from all major operating &yslema; including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep, and all versions of b 
UNIX. 
And only SmartCache III gives you a growth path. Optional plug-on 
modules let you migrate easily to caching (with up to 64Mb Cache), as well as full 
RAID capability. Storage Manager, our GUI utility, makes installation quick, easy, 
and automatic. Plus, it gives you on-line and remote control over subsystem See us at Comdex, 
management, diagnostics, performance monitoring, and disk array configuration Booth #N6754 
and control. 
DPT supplies SCSI technology to the world’s largest, most demanding 
computer manufacturers, and has an unsurpassed record for product reliability 
among the foremost distributors in over 40 countries. Call D РТ, today 


ОРТ к 
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Distributed Processing Technology, Inc. 
140 Candace Dr. Maitland, FL 32751 


Circle 175 on їпашгу Card (RESELLERS: 176). 


mm WE DARE YOU TO COMPARE‏ جور 


| M. WIDEST SELECTIONS! 
| TOLL-FREE TECH SUPPORT! 1 


STORAGE | STORAGE SUBSYSTEMS - SEAGATE 71002 4 nmm MICROPOLIS STR WARRANTY NETWORKING PRODUCTS 


30-DAY MONEY BACK 
GUARANTEE! 


CUSTOMIZED SOLUTIONS! | 


= We con custom configure any subsystem 
from 100М8 to a Terabyte - Call for prices 


Н SEEK РЕСЕ ТҮРЕ TYPE в ч SEEK — PRICE MODELA PRICE 
| 


М-- 2-2... NOVEL 


S13390N 34 r п $33 [7 005 6 A 
биш е EBMEENIL.- ни ia W 
TORAGE SOLUTIONS ры EN, OT 1 0% 3050 401 + 40 50 USER 53500 
5 On Any SISON" 1050 1 ? ис 400 35 401+ 40 100 USER $4894 
OMPUTER YSTEM STI200N" 1050 3.5 П 1991 9080 FH n (uU | үзү 5 USER $ 609 
9719008 1700 35 9 IDE ү 31? 25 USER $2056 
PERATING SYSTEM. STN 000 35 8 QU 05 5 ю || үзү 50 USER 52179 
ы, н Б ms 70005000 van 100 USER $3892 
75775547 2145 35 8 AUDIO VIDEO i 
51124004” 200 35 9 HAY 10% 35 10 INTEL 
ST42400N" 2106 FH 10 221740 US0 — 35 10 ETHERNET EXPRESS 16 COAX $ 98 
SEVEN 3,57 DRIVES, UN oe 5 " ETHERNET EXPRESS 108-T $ 98 
W” . ETHERNET EXPRESS 16 COMBO $ 15 
REMOVABLE," ST#IOBOON-H"9080 FH 1 SPECIALS ETHERNET FLASH 16 COAX jn 
HOT SWAP, IDE ( — ETHERNET FLASH 16 BIT ШІ 
RACK MOUNTABLE у m i ETHERNET FLASH 16 COMBO $ 354 ) 
SUBSYSTEM  ST3290A°° 70 Г 1 GE BOCA 
ST3394 341 r 2 | BEN 100 10 B-T 
ST3550A 452 Т 12 1768 35 BEN 300 COMBO 
513465477 545 Г 12 M. os BEN 20 8 PORT CON. 
Моон он CONNER num M ics 505 140 GB TAPE LIBRARY 
UP TO 93 GB RAD z п ы к A | 24. UNATTENDED BACKUP IN 10 HRS. 
52 RICE : = 
SOUTHS FOF OSA гй ps ! | 
05/2 NOVEL AMD — (ES2Q4 202 Г n ; ТЕН OPTICAL SOLUTIONS 
(P30254M 250 r M 222 
МОИ разара 30 топ 5 35 PIONEER 
(640449 7 14 $ 292  ORM-602X 6 CD MINICHANGER 2X SPEED 5 875 : 
CFPIOSOS 1040 r 9 65/79  ORM-604X OCOMINICHANGER 4X SPEED 5 150 d 
ша ORM-1804X 18 CO MINICHANGER 4X SPEED 5 1990 % 
QUANTUM ШТІЛШ JUKE BOX | 
SUBSYSTEM OPTICAL JUKEBOX 20 GIGABYTE 5 7079 
ЕТІ Г MB SUE ЯҢ PRICE OPTICAL JUKEBOX 40 GIGABYTE $4500 | 
Quas LPS270S-A 770 | 86 $ 247 OPTICAL JUKEBOX — 160 GIGABYTE 548000 sm | 
Жаа Ми ш т 03 db MOSTREWRITABLE 
PS5405-A 54 1 ! | 
M A dm 35 ү : 885 RMD 52005 25548 355 9% MICRONICS EISA/PCI File Servers 
prisons 100 35 10 чт = | ; 
= TAPE DRIVES Intel Pentium 60 mHz 
* 9 gigabyte SCSI 11 drive, ПІ ms seek 
TERRABYTE TYPE MB SIE SEEK — PRKE 
- TYPE MB SIE ЧИ PRICE WANGDAT 300 2-468 — 4MM 5 850 16 MB RAM vp 
0£ WANGDAT 3200 4808 и 5 930 - ЕК coche 
SOLUTIONS W02250 245 r М ; 22) МАША 3400 8-468 4MM 51040 
FOR ALL W02340 340 " 13 268 SONY 5072000 — 268 — 4MM 5 780 * Availahle drive bays; 6 external, 
Ті #02420 420 r 98 5 280 он 5074000 2-468 — 4MM 5 840 
WD2540 — 590 — ТОВ 5 392 оғ 5075000 4-868 2mm $ 988 2 internal 
m. NU жагу DEC MT 4060 2008 АТ 535 - One EISA SCSI 11 controll 
EXABYTE 8205 2568 вин 5 (1357 = == 
EXABYTE 8505 508 BAM 52070 * Six ESA slots, Two PCI slots 
| | 12^ + 144" floppy drives 
5% ү = р 
1-800-989-3475 E E T a ime" 
Пп MS SESE PRICE, 
990 70005009 SUS (бик ep E $ 6025 
6. AG ы ш т B ce шй - o = sm 35 GIGABYTE SOLUTION $ 4700 
«г 53130 430 35 9 5 gu ТОНЫН 20 Ж 25ке 5 35 CALL FOR CUSTOM CONFIGURATION | 


ELECTRONICS 


S*A*G expert technicians and knowledgeable soles PRODUCT: We carry a full line of all storage DELIVERY: We offer immediate delivery and hove 


867 TURNPIKE, NORTH ANDOVER, MA 01845 
ІН (508) 582-0055“ FAX (508) 689-0180 
| OFFICES: MASSACHUSETTS & PENNSYLVANIA 


Zatums тү be subject to restocking Fre, RMAF must be acquired 


personnel have been providing hard drives and stor- 


oge systems to the international computer service 
industry since 987 We have been satisfying the 


technicol demands and needs of people who replace 


and upgrade computer systems for major corpora- 
tions worldwide 


preucts, Coll for any product. 

PRICE: Volume discounts avoil-able 

Call for current prices 

TECH SUPPORT: Toll-free Mon-Fri ФАМ - 6PM 
Eastern Standard Time. 


a 92*6 rate of shippingthe same doy. 
PAYMENT: VISA. MasterCard. Corporate, 
Government and Educa: tional purchasa orders аға 
welcome. No Surcharge For VISA. MC. or CODs 


Circle 199 on Inquiry Card. 
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High-performance business and industrial systems. Factory-direct prices. 


Since 1982, Silicon Valley Computer has delivered competing cards. Platform-for-platform, SVC 
over a million computer systems and subsystems provides the highest computing performance 
worldwide. All motherboards and high-speed I/O for the dollar. Today, SVC systems аге running 
cards are designed, built, tested and supported by іл thousands of industrial, business, and 

SVC. Our Silicon Valley location means we are government locations worldwide. 300,000 
among the first to implement new designs in hours MTBF and SVC's three year warranty 
microprocessor, chip and board technologies. SVC provide an unparalleled reliability. And, SVC — 
has a worldwide reputation for the design and technical support lines and bulletin board give 
manufacture of motherboards, PCs, and IDE 1/0 you access to the technical support and new | 
cards that deliver up to 5 times the throughput of or revised software drivers. 


3 (Г: 


100% Data integrity 100% of the time. No down time. No tapes. 

SVC Mirror Boards control sets of 2 identical IDE drives. All data written to the primary drive is 
simultaneously written to the second drive. If either drive fails, a warning sounds and you are 
automatically shifted to the other drive. If data integrity is vital to your business, there is no safer, 
faster or more trouble-free data insurance. 5 year Warranty on all SVC IDE ADP Cards 
Technical detalls: On-board 33MHz or 75MHz (equivalent to Intel’ 8051) CPU. 16K Static Cache. On-board BIOS is 
self-installing and transparent to the operating system, other controller cards on the bus, and network software. No expensive 


software or software upgrades are ever required. RAIDI compatible. Far faster and less expensive than software-based RAID, 
Only available from SVC, 
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ADP104 - Controls 2 sets of 2 hard drives 


to 8GB capacity $75 
ADP 108 - Controls 2 sets of 2 hard drives 
to 8GB plus 4 mixed capacity 
те» ai to 2 88МВ b a | 


VESA 32-hit ring IDE Drive Controller 
ADP111VL nee vo- Single board ed 


for 2 sets of 2 mirrored hard drives to 8GB, plus ІЗА 16-bit ADP104 plus 1 1 drive 


2 IDE devices (HD, tape or CD-ROM) and 2 210 MB 14ms Conner Drive $295 
mixed floppy drives to 1.44 MB. 2 serial, 1 420MB 14msConner Drive $395 
parallel and 1 game port 845 540MB 10ms Conner Drive $495 
2С 810 МВ 10ms Conner Drive $695 

1080 MB 10ms Conner Drive $795 


pia ساچ‎ ADP111 add $ 45 
ADP9OVL - Controls 4 independent IDE 
hard drives of any capacity to ВОВ, plus 2 
mixed floppy drives to 1.44 MB. 2 serial, 1 
е and 1 game port. - $59 


рагай DE drives 
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KILLER 7 AND M \ Р 1 ШЕ : 
» 66 ; MHz SVC Pentium Motherboard 


= à VESA LB Slots | 1 
» 512K SRAM Cache with $ УС Universal ШЕ Contr 


older PGS Ін 
war d lus (С 


4 Tia) lare 
pliers 


" 16 Mbytes on-board DRAM 

» 540 10ms Conner Hard Drive 

в 2X TEAC 1.44 Floppy Drives 

» 17" SVGA ,26 NI Monitor 

= VESA 64-bit display aecellerator: 2MB 
в Fast 32-bit SVC VESA 1/0 

в Dual-speed CD-ROM 3.5" & 4.75" 

» 8-bay Pylon | Case/250 Watt PS 


All Trademarks are the property of their respective owners 


ADP60F 16-bit IDE Controller. Works with 

all 16-bit ISA systems. Controls 2 IDE drives 
to 1.6 Gigabytes, 2 floppies of any cap- 

acity. Intelligent BIOS is relocateable. $39 


ADP50 8-bit IDE Controller. Interfaces 2 
16-bit IDE hard drives to the 8-bit bus. 
Works with all XT compatibles 


including IBM, Compaq and Tandy. $39 


Circle 200 on inquiry Card. 
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SVC 8-bit or 16-it Ha 
Featuring Fast Conner Hard Drives 
These kits work with any 8 or 16-bit ISA Bus PC 
or AT machine including Compaq, IBM, AST, 
Tandy, ATT, Dell, Gateway and other ISA-bus 
compatibles. On-board ROM BIOSs are self 
installing and co-exist with other controllers on 
the system bus. 
All kits include: High-speed SVC IDE 
controller, Conner caching drive, cables 
and Installation instruetions. 


" oe 
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Capacity Speed Throughput Price 

210 МВ i4ms 7.5 MBPS $214.00 
420 МВ 14ms 7.5 MBPS $304.00 
540 МВ 10ms 8.0 МВРУ $424.00 
810 МВ 10ms 8.0 MBPS $624.00 
1080 MB 10ms 8.0 MBPS $714.00 


8-bit kits interface 16-bit drives to any ISA PC 
or AT 8-bit slot. Controllers are available 
separately. 
You can't buy more performance for 
less. All SVC systems, subsystems and 
boards are designed, built, manufactured and 
warrantied by SVC. All incorporate the latest 
technologies to be developed in Silicon Valley, 
our home. We offer technical support from 
9AM to 5PM PST, and a 24-hour bulletin 
board for questions and the latest device 
drivers available. We are now in our twelfth 
year of delivering high-speed systems, Manes 
and sub- a4 m , 
Bette ЗІ ‘ds 
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Platform for latform, the fastest, 
most cost-effective and reliable 
systems and motherboards 


Pentium 90 MHz 

Pentium 66 MHz 486DXC 33/40MHz 
486DX-2 75 MHz 4865ХС 33MHz 
486DX-2 66 MHz 386DXC 33/40 MHz 
486DX-2 50 MHz  386SX 40 MHz 
VESA Available іп 386DX, 486, 586 


C= 64K Write-back Cache (256K available) 


ISA or VESA. Your choice 


SVC's new VESA Local Bus systems are 
ultra-fast, yet affordable answers for file 
servers, graphics, workstations and other 
data intensive applications. SVC VESA 
Loca! Bus systems offer up to 32 MB per 
second performance on Disk Channel. 


SVC's 586 Pentium Motherboard 


The perfect graphics engine 


s 586 Pentium Processor 45 MIPS 

s DRAM to 128 MBytes - 256K SRAM Cache 
a 3 VESA slots 

= AMI or SVC BIOS 


Total compatibility 


Software: Microsoft DOS 3.1 to 6.2; 
Windows; Windows NT; UNIX; Novell 2.X, 
З.Х and 4.X. You name it 

Hardware: accepts all standard 8 and 16-bit 
ISA cards, any current hard disk or floppy. 
VESA LB 32-bit available with all CPUs. 


Total expandability 

« Up to 16/32/128 Megabytes of fast DRAM on 
the Motherboard 

в Fast SRAM write-back cache to 512K 

= Up to 8 hard and floppy drives depending on 
chassis 

= 1:1 interleave on all disk controllers 


= 4 MB 70ns zero wait state DRAM 

e 1.44 MB Teac FDD 

= 210 Megabyte Conner IDE Hard Drive 
» 20 MBPS HD interface 

» (2) Serial, (1) Parallel, (1) Game Port 
= Real time clock & battery backup 

s 3-button Mouse & Mouse Pad 


T go Ili Da at. |: МГ wu 
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$1495 
0 MHz VESA Local Bus/256K cache 


g АА М 


90 MHz Pentium DXC VESA L 
» Pentium Processor 63 MIPS 9 1 
» DRAM to 128 Mbytes 256K cache? 95 


„ Pentium" Processor 45 MIPS - 
= On-board DRAM to 128 MBytes 


25 
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- 486DX2 Processor @75MHz 91145 
» 256K cache 2 VESA slots, 37.5 MHz 
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VISA/VESA Systems 


» 486DX2 Processor 26.9 MIPS 90995 
» 64K cache (expandable to 256K) EISA add $195 
22 г МН? 485DXC VESA LB Systems 


: 486DXC niin 
- 64K Cache (expandable to 256K) $895 
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» 486SXC Processor 
» 64K Cache (expandable to 256K) 


$745 


EE ЕНИ 7 Тт ДЕСЕК 
ALL SYSTEMS INCLUDE: ІПГ ee-vear limited warranty. 
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„ 15,000V static discharge drains 
= 250 W Power Supply Peak/Venting Fan 
« 104-key enhanced keyboard 

= Complete technical manuals 

= Micresoft Software Package 

» MTBF: 300,000 Hours 

» 72-hour dynamic burn-in. 


Drives and upgrades Add 
« VESA Mirror Board and 2nd 

210 MB Hard Drive (upgrade) $299 
= Conner 420 MB IDE HD (upgrade) $100 
« Conner 540 MB IDE HD (upgrade) $265 
« 1 Gigabyte IDE HD (upgrade) $595 
« 250 MB Conner Tape Drive, cable 

and backup software $149 


= Dual-speed CD-ROM, dual-media controller 
& software $199 


= SoundBlaster™ compatible card, 


speakers, mike, 2 games $79 
= 144 Fax/Modem & software $119 
Monitors & Accellerators 
14" SVGA Interlaced (Hitachi tube) 9219 


14" SVGA 28 NI VESA-ready (Hitachi) $349 
15" SVGA 28 NI VESA-ready (Hitachi) $445 
17" SVGA 26 NI VESA-ready (Hitachi) $795 


ISA 16-bit video adapter $ 39 
VESA 32-bit accellerator 1MB $ 79 
VESA 32-bit accellerator (S3) IMB $169 


VESA 32/64-bit aecellerator w/2MB $225 


Intel & Pentium are Registered Trademarks of Intel Corp. 


Tapejet 250 External 
Tape Backup 


This external tape backup drive from 
Multiport offers mobility. There's absolutely 
nothing to install. Just connect it to your 
printer port, load the software (1 disk) and 
you're in business. Naturally, it can be moved 
around the office to backup all your com- 
puters, even notebooks, and it's fast, very fast 
9.7MB/minute to be exact. Order #49206. 


NEW 3.5" TAPE _ 


Crosstalk for Windows 


This outstanding communication software, 
winner of 8 awards, including PC Magazine 
Editors’ Choice award, can be summed up 
in two words: Speed & Convenience. W has 
the familiar Windows interface with toolbar 
for quick access, background operation to 
answer calls, user programmable keys, & it 
supports virtually all modems. Considered 


the ultimate modem software. Order #30099. | 


CORE INTERNATIONAL'S 250MB 


This QIC-80 Tape Unit, from CORE Intema- 
tional, is a slim, high performance 250MB tape 
drive. Here's what makes this tape backup at- 
tractive besides а very competitive price; 1) 
Ferrite read/write heads. (Brass is used by all 
other manufacturers because it costs less). 2) 
ІГІ fit in your 3.5" drive bay, but comes with a 
5,25" adapter as well which means it going to 
save you space. 3) lt comes with the award win- 


INTERNAL TAPE BACKUP 


ning Central Point Back-up Program. 4) Itwill 
read and write tapes backed up on other brands, 
5) It has an incredible data transfer rate of as 
much as IMbps. 6) A simple step-by-step 
manual is provided, making installation a 
snap. Comes with a preformatted DC2120 data 
cartridge. Includes both DOS and Windows soft- 
ware. Quality, Flexibility, Speed and Compat- 
ibility and look at the price. Order #40209. 


Turn your 286 into a 486 with a Single Chip! 


"Meu 524995 529995 


| | Just pull out the old 286 chip. Then plug In the new | 


Order #40000 Order #40001 


E Make-it 486. Your upgrade is complete! There are no 


AUI i Гү 
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DIRECT 


j BIOS changes, no jumpers, no dip switches to set. It will 
give you a 400% increase in speed, your software will | 
| recognize your system as a 486 giving you access to many 
New programs 

f run Windows іп 


uiring a 380 or ape and you can 
e enhanced mode 


Chip is PLCC type. PGA: 
charge) onder #40002. 
for LCC Adapter, order #40003. 


z 
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` WORDPERFECT 6.0 FOR WINDOWS 


Take full advantage of Windows and have the 
convenience of your favorite word processor, 
too. WordPerfect for Windows gives you the 
built-in desktop publishing features, the Adobe 
Type Manager, button bars and much more 
for unprecedented PC power! Considered by 
the experts to be the most powerful word pro- 
cessing tool, while remaining remarkably user 
friendly. DOS Version 6.0 also available. 


WordPerfect 6.0 for Windows 
#36561 35" Upgrade from WordPerfect 52 4984 
836562 35° Competitive Trade-up $114" 
036560 35° — Single User 268" 
WordPerfect 6.0 for DOS 

039648 525" DOS Upgrade (from WP 5.1) * 984 


| for Windows 
И „ањон oic Or 


BORLAND OFFICE 2.0 FOR WINDOWS 
À professional software packages that gives 
you a trio of power for computing solutions, 
integrating WordPerfect 6.0 for Windows, 
Quattro Pro 5.0 for Windows and Paradox 4.5 
for Windows. Designed to give you a consis- 
tent look when switching between programs. 
Includes the new Workgroup Desktop that 
allows sharing information easily among 
your staff. Give your office a power boost! 


#38650 5.25" Competitive Trade-up 6114” 
838631 5.25" Single User (DOS Version 6.0) 92687 
Borland Office for Windows 
#30014 37 Upgrade 

#30015 35" Competitive Trade-up 
830013 35" Single User 


233” 
269" 
1359" 


Nearly 150 different titles available from ViaGrafix s extensive 
library of training videos, with advanced and beginner versions. 
Prices range from $29.95 to $59.95. Call for complete list. 


NETWARE anne 5.0 

e Netware, Setu DAT. 

е Netware Bundle (6 tapes) • mn 0 
WORD PROCESSING e Learning Q & A 
* [ntro to Access 

; е dBase IV 20 

* Microsoft Word 5.5 
е AmiPro 3.0 

e Professional Write 2.2 
ACCOUNTING 

е Quicken 6.0 


e Ventura Publisher 
e Pagemaker 5.0 


ә FoxPro for Windows 
DESKTOP PUBLISHING 


e Freelance for Windows € Norton Utilities 6.0 


e CorelDraw 4.0 

e Harvard Graphics 

е Aldus Persuasion 2X 
* Microsoft Powerpoint 
DOS & WINDOWS 

e Leaming DOS 


ә Lotus 1-2-3 
е Quatiro Pro 
“ ]mprov 
е Excel 5.0 
PROGRAMMING 

е Programming in C 
e PC Viruses e Pascal 


e Windows 3.1 е Basic 
а Advanced Windows 3.1 © Visual Basic 
e Leaming C++ 


SPREADSHEET е Many, many more! 


HOW TO ORDER: * Toll Free іп US or Canada (300) 168 . er Orders, call (602) 813-3100 е Fax your order to: (602) 545-8090 
SHIPPING: • Shipping $3 (in Continental US) е 531 E. Elliot Rd., Chandler AZ 85225 © U.K. OFFICE 0734-819960 е GERMANY 0223-66-40-24 


KEY #083 


PowerExer 4/2551 


Trois Pie C 525 s DO 59 


AST 
N Promila 
AME 50059001 — $152 ш SISO _ ЕТЕ 
Bravo 3/25 
мно 451/20: 25, Мені Pro 33/25, evs 2 
м ою $00962.01 _ 
soe the Pro 48401734; $X/25, Brovo LC 4/251; 33; my 


504; 4/664 

k^ 500987-001 .....S72 ал — 500987002 ... $159 

` аа 33; 337, Ретіне ІІ 38851 /16; 20; 25 
50070003; ? 


IMB SS تاج‎ 
Advoatogel unns 33; 33 5570, Breve 4/33; A 


Premiom 4/25; 337E, 
(с) 500716604: 780-005 2 
4/33: TREY i hen MS ME 2 
EC: заман түгі 1 386/25; КҮТ 


= опы. SIT? ш — 500700001 .. 53533 


Compaq 
Prolines 3/251; 3/2511 
E. 208 141734001 ....... 509 AME 141742-001 .., $319 
‘Wi Prolines еее. Ы Аш 4/50 
TMs 141622001 .. 939 1248 Шы... 585 
иб 141584 GO! ЕГІ BB 141850! $3414 
DeskPro 386-20, 20e, 25 
Ш 17313200! ою іш 1134501. $244 
DetkPre 3851/16 
4058 112534001 ... $186 36-00 _ $255 


безі? 3/25% 3314/255; 3% ыл 1806; 3500; 4451 /10; 


20H, SystemPro LT Series, 

Portable 486, M Series 

ЭШ S n es $85 

AMB 118490001 SIBI 9058 11287701 .. S354 

ProSignie PC Sarver 485/13; DX2/66 

ү 14970001 Sap 

DetkPre 386-33, 486-32, SystemPre 

W8 115144401 .... 999. BME 10141. $379 
Dell 

Powa Desktop 3250 P, 3320, 333P, 433P, MAP, 4840 


48 اا‎ 
тыа ае усу. 
ш ы 3310245 9% Щщ 11002444. 90 
Т PevwetUne Workstation 420; 415; 433; 450; 4505:/2 44651 
3248 Kit 319. $1280 
Performance T, L, & M seris 
498 310-3315 . 5 


aere emm enis iiia vie 


lE 310-307 __ 5446 


Hewlett-Packard 
Vectra 05/165; 20PC, 85/20; 10G 25, 25C 
48 Ki [15472 о 1642A su 
Vectra 384/168 386/20M, 386 /25Н PC 
748 E BMB ңа... 5310 


Vedra шк 257; 331; 4861/20; 4/25N; 33N; онын 
шта... 985 ыш D21524... $354 
Vectra 386/25; 486/25U; 485/331 485/500; 436 /66U 


2M8 па. 9 мш ОПА. 98 
Vectra 386/330; 13M 
шм опа. т ЫЙ ты. 5310 


Toshiba 


Au . sn TIOOOSE /LE/KE 2000, 200055; SXe, — 28d sH 
iud S T22005X, 11000 Series A. $n 
PowerExoc 3/2551, 3/2551-C El as . gm B. _ $379 
.—— Premiem Exec 284, 3845%/20, 25,250 АШ ____ 5149 TI2001I, 1600, 31004 nm — SP 
{EV Bravo на 436 u3... $205 T31005X, 32005X, SXC p. RN 5% 
164]... SHI 48........... „9169 
Compaq 1330051 AMI ............. 9169 
NEW Aero іш $249 7 - m 
JEW Concerto 486 o MEW r400 | 
Costura 3/20, 3/25, 3/25 ш $175 T4400, T6400 (dl models) Ar o S708 
Contora 4/25 series шс NEW тте, 14500, 14600, T4700 (ol ео Баз" Sun 
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Circle 177 on Inquiry Card (RESELLERS: 178). 


| Fox/Data PCMCIA 2.0 Modem 
The credit card-sized fax/data modem from 
| the leader in computer communications, 
World?ort 14,400 fex PCMCIA transmits both dato & fax ot 
14,400 bes, ond with Ү.42/МИРФ) 2-4 error control & У.4758 
compression, ochiewes throughput up 1o 57,600 іш. 
With Оаа Соповс е, o U.S. Robotics’ exchsive, 
i handshakes & gets to work in sader ылы 


| $249 O IRE р E RN id Owl 


e "AMegahertz 
f saav ar Пан 


PCMCIA 2.0 Date /Fax with XJACK 
14,400bps FAX/Modem /..........--.-----..-......... 57% 
24/9400bps FAX/ Modem — Ee 517? 
IS ШИИ H 
WerldPert 14,400 fex, PUCIA a = 524% 
Sportster 14,400 fox, External $145 
Sportster 14,400 Fax, bardi SS 
MONITORS 
ADI 
• MicroScom JE+, 14, 0.7mm, 1026768. ӘЛІН 
Miroprocessor-bosed digit controls, 10К-&0КН! .............. 5349 
» MiccaScan 4G, 1S FST, Û 28mm, 1780x1024 NI GOH: 
Microprocessor hesed digital controls, 30K-44KHz $429 
^ MireScom SA, 177751, 0 24mm, 178001024 f£ е Ott 
Штерн {клад дрі circ, КЧН: sut 
- CPU UPGRADES 
Kingston 
SX /Mowl 245 CPU upped 
25H: (5X) —— ЯВИ 
ин: (51) —ÀÁ |, 
SELC/Nowl us ‹ 
тіні (SLO) — AN 
soun LQ $m 
Cyrix 
486 Upgrades 
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E FF Gb Yer sss. 5269 
DEM aae — 5269 
{х486&0й!.15/%0............................................................ $309 
(x48658x7-25/50 .. 5269 
(2496582:.70/40 . 5249 
intel 
intel Moth 
177 14 0 5503 SS 
юлы, 899 
8038751 Mobile 14, 29, 25400 س‎ 5 
Intel OverDrive Processors 
45000 with офи س‎ 2” 
4855125 with өкімі | 
4905 without socket _ 5304 
ІЗІ without uds. — 1L E 
450133 or 4045133 with өкін $431 


LASER MEMORY 


Canon 130-4, Alla, 4Piri 
іш «iz . S 2E ал $145 
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198 8900... сок іш — I/A ЯН 
Epson Actienloser Il, ЕРІ-8000 
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Е STANDARD: 


MEMORY GUARANTEED - 10096 
COMPATIBLE IN FORM, FIT, AND FUNCTION 
ALL PRODUCTS USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
WITH MOST MEMORY PRODUCTS 

FREE TECHNICAL SUPPORT 

CORPORATE PO'S, АРО/ҒРО 5 WELCOME 
GOVERNMENT AND 

EDUCATIONAL PRICING 

INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 

OVERNIGHT DELIVERY AVAILABLE 

VISA, MASTERCARD, AMERICAN EXPRESS, 
AND DISCOVER ACCEPTED 


' NO SURCHARGE ON CREDIT CARDS 


WE STOCK 
MEMORY UPGRADES 


нуп THOUSANDS OF 


EJ = Е) ШШ 


800-570-9866 | 
714-448-7750. 
714-448-7760 


Monday - Friday, 7am-5pm, P.S.T. 
Soturday, 9am-3pm, Orders Only 


* 
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Aliso Viejo, СА 92656 
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Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy it is to 
install a backpack CD-ROM drive to your 
” computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 
interface, backpack fits all IBM PC compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


See us at Comdex, Booth #318 


programs and view Kodak" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 

information 

and a dealer 
nearest 

you. = 


CD-ROM Drive 


MicroSolutions 
132 W. Lincoln Hwy. DeKalb, Шїпоїз 60115 Telephone 815.756.3411 Fax 815.756.2928 — 
- Wu c is а trademark used 
Call Toll Free 800.295.1214 ШЫҒ. vader lene. 


Circle 181 on Inquiry Card (RESELLERS: 182). 


If your board doesn't say Quatech Inc., 
you may be missing something... 


. - Р — HN П.а ag 
INTERNATIONAL |ue 
POWER DEVICES 1 m em 

ылып im 


Ліга 


тюр 


DUTALS LEAN SOR IN CHA j |і l - === 
ШІ | 
| 
Ask a Quatech sales Engineer to show you 
the value of quality, service and support. 
| | 
n-lin Aem 1! SUDDO : 


Foreign Distributor Inquiries Weicome 


662 Wolf Ledges Parkway. Akron, Ohio 44311 U.S.A. (216) 434-3154. International: Australia/Interworld 
Electronics & Computer 03-563-5011, Canada (Western)/Interworld Electronics 604-984-4171 (Toronto office 416- 


513-7027), Denmark/Jes Rasmussen Aps. 45 4281 6838. England/Diamond Point Intemational 634-722-390, T CJLIATECFI 


Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880. Germany/Jupiter Electronic Systems 

GMBH 06181/75041, IsraeV/RCM Ltd. 972-03-6487885, Italy/N.C.S. Computer Italia 03311 770016, Korea/Sam 

Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 040-502602, Singapore/Bliss Services Pte Ltd (65) 338- 662 Wolf Ledges Parkway 
1300, Saudi Arabia/Integrated Computer Operations 966 3 895 1827, South Africa/Eagle Electronics 27 21 А 

234943, Switzerland/Amiro Tech Engin. 37-2311-18, Spair/SANTA Barbara SA 34 3 418 81 16, Sweden/Systec Akron, Ohio 44311 U.S.A. 
46 13 1101 40. ІВМ PC-XT, АТ, and Micro Channel are registered trademarks of IBM Corp. All other trademarks 216-434-3154 

are of their respective companies, 


Circle 127 on Inquiry Card. 


Lid n DATS IN NEW YORK 


WHERE THE BEST BUSINESS SOLUTIONS HAPPEN 


FOR TODAY'S 
BUSINESS LEADERS AND 
BUSINESS SEEKERS 


Be an integral part of the most important computer 
and corporate trade event in the United States. 
PC EXPO in New York. It's where the latest 
technology is on exhibit in the ultimate business 
environment. Where over 800 powerful, global 
exhibiting companies and over 98,000 influential 
and important buyers came in 1993. 


PC EXPO. Where you'll connect with tens of thou- 
sands of corporale end users and volume resellers. 
Highly qualified buyers representing companies with 
an average annual computer techonology spend of 


nearly $1 million. Not to mention an incredible buy 
in 1993 of six major purchases that accounted for 
another $1.7 billion dollars. That's PC EXPO - a 
profitable, energized trading floor where repeat and 
first-time buyers come looking... 


FOR WHAT'S NEW, 
WHAT'S HOT 
AND WHAT WORKS 


PC EXPO. Where you'll witness the latest tech- 
nologies all within more than half-a-million square 
feet and three floors of exhibit space displaying 
the latest products, programs and services. Visit 
cutting-edge technology pavilions showcasing 
the latest in networking equipment, open systems 


solutions and sophisticated software packages. 
Where you'll listen to computing’s hottest IT 
speakers as they lay the technological groundwork 
for your current and future business plans. Network 
with your fellow industry professionals who know 
that PC EXPO is the one show... 


FOR ALL YOUR 
BUSINESS SOLUTIONS 


It's a case of simple economics. If you need to 
maintain your leading edge on the competition, if 
you need to find formidable business solutions that 
work and you need to connect with high-powered 
leaders based in the #1 business center in the U.S., 
then you need to be at PC EXPO in New York. 


THIS 18 WHAT A BUSINESS COMPUTING EVENT ІЗ ALL ABOUT. 
FOR MORE INFORMATION CALL 800-829-3876, EXT. 8210. 


Fort Lee Executive Park, 9% Executive Drive, 


June 28-30, 1994 


C ЕХРО? is a registered service mark of Bruno Blenheim, Inc. 


Jacob K. Javits Convention Center е 11th Avenue & 34th Street 


PC EXPO in New York is produced and managed by Bruno Blenheim, Inc. 
ort Lee, NJ 07024 • 800-829-3976 • 201-346-1400 • Fax 201-346-1602 


— fk 
BLENHEIM 


PC ЕХРО! is open to the trade only. Minors under the age of 18 are not permitted. 


DATALUX 


جن 


22249 8% 


Б 


za eg 


| Databrick IW, 


Тһе newest addition to Datalux's family of space-saving computer products! This 
‘ |.4kg unit measures only 26x 1 2х5ст (107х57х27), yet is powerful — 4865X to 486 


| DX2/66 with local bus video. Intended for situatioris where space saving is most important, 

|. It provides a rugged, portable, flexible PC solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives both VGA, Datalux LCD and Touch LCD monitors, making it ideal for 

i institutional, presentation, vehicle, machine control and POS systems. It can be configured as a diskless 
unit (booting from flash memory or from a network] or a stand-alone system with hard disk, powerful 
enough for today's CAD or desktop publishing programs. Hinged lid is removable. 


Orders and Information: 1 800-DATALUX 
24- hour faxed data sheets: Z03 662- 1675 


LCD Monitors spa ce-Saver Keyboards 

Datalux stand-alone monitors are avail- UR Zap The popular !.Okg desk 
able in both 1.8 kg. desk/wall [which ЖЕРТЕТЕРЕЕРТЕР? a. and .4kg portable 
folds for portability) and 2.7 kg mobile/ ы е 
industrial, 64-grey shade, mono or 256 
color DUAL SCAN versions. Both are 
9.47 diagonal 640 x480 VGA and can 
be fitted with optional touch screen with integrated touch 4 
controller. The mobile/industrial unit (pictured with swivel 
mount) is in a rugged aluminum housing with sealed Р 
front bezel and controls. All models plug directly into the | 
Databrick or are supplied with a 16-0 ISA bus controller 


| we. flat models save 
ر د‎ appe 7 60% of the 

normal desk‏ سے 

LU space, with full- 

travel, tactilly responsive keys. Footprint ts only 
28x 16cm (1 1x6"), but the 100 keys have 
standard left-to-right spacing. Both models 
are XT/AT/PS2 compatible and are available in 
many languages. 


Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. Any combination of 
options may be ordered. When folded or 

mounted on a wail, this 4 kg unit measures only 
29x24x1 icm (4.5x9.5x1 1") and is rugged enough 
to survive as a touch system in harsh environments 


such as kitchens or factories. 


DATALUX Corporation Datalux international, LTD 

1 55 Aviation Drive Furo House 

Winchester, VA 22602 Curtis Road, 11 Cid Water Yard 
Phone (703) 662-1500 Dorking, Surrey, UK RH41EJ 
Fax [703] 662-1682 Phone 306-876718 


American Made 
ncn qm Products Fax 306-876742 


Circle 174 on Inauirv Card. 


THE SIMPLE 
CONNECTION BEHIND 
COMPUTERS AND 
BACKPACK TAPE DRIVES. 


See us at 
Comdex, Booth #318 


It’s fast. It’s small. It’s reliable. It’s incredibly compatible. 


Backpack is the best selling parallel port tape drive and |Mbps transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup is quick and simple. Micro Solutions is dedicated to the perfection 
Just plug it into your printer port and it's ready to of backup technology. 

use. No hardware conflicts, no slots required. One CD-ROM, hard drive, and diskette Backpack 


model fits all IBM PCs, compatibles and portables, 


drives are also available. Call today for orderin 
regardless of CPU speed. EE y 8 


information and a dealer nearest you. 
Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, Шым E РЕА 
and reads QIC40 tapes, With its compact size MicroSolutions |32 west Lincoln Highway DeKalb, IL 60115 


Call toll free: 800-295-1214 


Circle 183 on Inquiry Card (RESELLERS: 184). 


YOUR DIRECT LINK 


PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 
inquiry No Page No. 
22 SCANNERS /OCR/ 
DIGITIZERS 
86-87 ELIASHIM MICROCOMPUTERS 286 
517 LIGATURE LTD 4015 6 
23 TAPE DRIVES 
71-72 COLORADO MEMORY SYSTEMS 19 
201 DATACAL DIRECT 305 
277-278 EXABYTE CORPORATION (N.A) 192 
214 LAGUNA DATA SYSTEMS 329 
313-314 MICRO SOLUTIONS COMP PROD 202 
183-184 MICRO SOLUTIONS COMP PROD 301 
181-182 MICRO SOLUTIONS COMP PROD 303 
216 OVERLAND DATA INC 330 
218 QUALSTAR CORP 329 
244-245 SHAFFSTALL CORPORATION 330 
199 S. A. G. ELECTRONICS 308 
187 VALITEK INC 321 
24 UPS/POWER MANAGEMENT 
54 AMERICAN POWER CONVERSION 104-105 
68 BEST POWER TECHNOLOGY 92 
116117 MINUTEMAN 49 
119-120 PC POWER & COOLING 51 
139-144 TRIPP LITE 54 
25 BUSINESS 
150 CARDIFF SOFTWARE 275 
95-96 GLOBALINK INC 102 
279-280 HORIZONS TECHNOLOGY 149 
= MICROSOFT CORPORATION 36-37 
" PC EXPO NEW YORK 295 
299-300 PROXIMA CORPORATION 187 
26 CAD/CAM 
65-66 | AMERICAN SMALL BUSINESS COMP 212 
155-156 ARISTO GRAPHIC SYSTEMS 275 
Е AUTODESK ІМС 101 
262-283 INTERGRAPH 174-175 
153 SHAPEWARE 235 
231 WINTEK CORP 330 
27 СОММИМІСАТІОМ5/ 
NETWORKING 
301-302 AGE LOGIC 135 
309-310 AP PROFESSIONAL 182 
149 ВЕАМЕ & WHITESIDE SOFTWARE 79 
74-75 СОМРЕХ ІМС 254 
271-272 ОСА 171 
88-89 FRONTIER TECHNOLOGIES 284 
91-92 FUTURESOFT ENGINEERING 244 
534 LANSOURCE 4016 18 
5 MICROSOFT CORPORATION 59 
112 NOVELL, INC (N.A.) 269 
121 PERSOFT INC 213 
162-163 — ROBERTSON-CARUSO & ASSOCIATES 42 
154 SOFTARC 218 
525 WALKER, RICHER А QUINN (INTL) 
311 Z-CODE SOFTWARE (М.А.) 127 
28 DATA ACQUISITION 
§21-522 NATIONAL INSTRUMENTS 4015 4 
215 NATIONAL INSTRUMENTS 330 
29 DATABASE 
77 COMPUTER ASSOC - REALIZER 2.0 67 
268 COMPUTER ASSOC - UNICENTER 136-137 
269-270 DATA ACCESS CORP 207 
279-280 HORIZONS TECHNOLOGY 149 
519 MAGIC / MSE 4015 9 
ы MICROSOFT CORPORATION 16-17 
ы MICROSOFT CORPORATION 29 


Category No. 
inquiry No Page No. 
288 NEURON DATA 133 
30 EDUCATIONAL 
61-62 ABACUS SOFTWARE 64 
95-96 GLOBALINK INC 102 
§31 VOCALTEC LTD (INTL) 285 
31 ENGINEERING/SCIENTIFIC 
279-280 HORIZONS TECHNOLOGY 148 
262-283 INTERGRAPH 174-175 
146-147 ITERATED SYSTEMS 243 
132-133 LANDMARK RESEARCH INTL CORP 117 
153 SHAPEWARE 235 
33 GRAPHICS 
155-156 ARISTO GRAPHIC SYSTEMS 275 
79 COREL DRAW 46 
78 COREL VENTURA 35 
85 DSP DEVELOPMENT CORPORATION 231 
315 EMATEK GMBH 203 
194-195 LEAD TECHNOLOGIES 318 
110-111 NANAO USA CORP (N.A.) 53 
118 PASSPORT DESIGNS INC 83 
299-300 PROXIMA CORPORATION 187 
153 SHAPEWARE 235 
136 TEKTRONIX §5 
34 MACINTOSH 
518 LOGIC PROGRAMMING ASSOCIATES 4015 24 
35 MAIL ORDER 
172 COMPUTER DISCOUNT WAREHOUSE 298-299 
505 COMPUTER QUICK 4015 12 
201 DATACAL DIRECT 305 
514 GREY MATTER LTD 4015 16 
104 PROGRAMMER'S PARADISE 44.45 
36 MATHEMATICAL/STA тәне 
217 PERSONAL ТЕХ 
131 STATSOFT us 
134-135  SYSTAT INC 112 
37 MISCELLAENOUS SOFTWARE 
528 ON TIME MARKETING 4015 24 
38 ON-LINE SERVICES 
450 BIX 343 
76 COMPUSERVE 89 
84 DELPHI INTERNET SERVICES 232 
ғ L&L COMMUNICATIONS 331 
39 OPERATING SYSTEMS 
е ІВМ PERSONAL SOFTWARE PRODUCTS 208 
н NETWORK COMPUTING DEVICES 30-31 
288 NEURON DATA 133 
112 NOVELL, INC (N.A.) 269 
125 QNX SOFTWARE SYSTEMS LTD 226 
126 QUARTERDECK OFFICE SYSTEMS 43 
162-163  ROBERTSON-CARUSO & ASSOCIATES 42 
40 PROGRAMMING 
LANGUAGES/TOOLS 
161 ANGOSS SOFTWARE INTERNATIONAL 219 
69-70 BORLAND INTERNATIONAL сы 
159-160 CRYSTALOGIC INC 109 
97 IBM VISUAL AGE 8 
167 KNOWLEDGE GARDEN INC (N.A.) 245 
166 KNOWLEDGE GARDEN LTD (EUROPE) 245 
194-195 LEAD TECHNOLOGIES 318 
518 LOGIC PROGRAMMING ASSOCIATES 4015 24 
519 MAGIC / MSE 4015 9 
109 MICROWAY 85 
288 NEURON DATA 133 
526 ON TIME MARKETING 4015 24 
523 PHAR LAP SOFTWARE INC 4015 19 
104 PROGRAMMER'S PARADISE 44-45 
130 SEQUITER SOFTWARE INC 106 


Category No. 

inquiry No Page No. 
307 SUN PRO 138 
526 SYMANTEC (INTL) 81 
296 WATCOM 145 
143-144 ХУТ SOFTWARE INC 98-99 
41 SECURITY 

ALADDIN KNOWLEDGE SYSTEMS 71 
503 CHEARY MIKROSCHALTER GMBH (INTL) 192-193 
86-87 ELIASHIM MICROCOMPUTERS 286 
510-511 — EUTRON 4015 20 
512-513 FAST HARDLOCK 4015 5 
93-94 GLENCO ENGINEERING 103 
532-533 MARX DATENTECHNIK GMBH 4015 10 
128 RAINBOW TECHNOLOGIES 115 
293 SOFTWARE SECURITY 164 
157-158 — WIBU (INT'L) 42 
45 UNIX 

301-302 AGE LOGIC 135 
90 FRAME TECHNOLOGY 22-23 
536-537  LABTAM 401S 22 
е NETWORK COMPUTING DEVICES 30-31 
311 Z-CODE SOFTWARE (М.А) 127 
46 UTILITIES 

63 ALADDIN KNOWLEDGE SYSTEMS 71 
191 ALLMICRO 313 
284 CONNER (N.A.) 155 
159-160 — CHYSTALOGIC INC 108 
132-133 LANDMARK RESEARCH INTL CORP 117 
190 MICRO 2000 317 
257-258 MICRODATA 326 
124 PKWARE INC 280 
47 WINDOWS 

61-62 ABACUS SOFTWARE 64 
88-89 FRONTIER TECHNOLOGIES 284 
206 GAMMA PRODUCTIONS 329 
100 KEA SYSTEMS LTD / АТТАСНМАТЕ CANADA 100 
132-133 LANDMARK RESEARCH INTL CORP 117 
518 LOGIC PROGRAMMING ASSOCIATES 4015 24 
235-236 MICROCAL SOFTWARE, INC 331 
110-111 МАМАС USA CORP (N.A.) 63 
234 PACIFIC SOFTWORKS 331 
121 PERSOFT INC 213 
162-163 ROBERTSON-CARUSO & ASSOCIATES 42 
221-222 3 SILICONSOFT, INC 326 
308 WINBOOK COMPUTER CORP 199 
48 WORD PROCESSING /DTP 

201 DATACAL DIRECT 305 
90 FRAME TECHNOLOGY 22-23 
95-96 GLOBALINK INC 102 
517 LIGATURE LTD 4015 6 
49 BOOKS /PUBLICATIONS 

61-62 ABACUS SOFTWARE 64 
309-310 АР PROFESSIONAL 182 
» BUSINESS WEEK (INT'L) 56 
ч BUSINESS WEEK (INT'L) 155 
S MCGRAW-HILL PROF REF 223-225 
115 OSBORNE MCGRAW-HILL 264 
51 MISCELLANEOUS 

* BYTE BACK ISSUES 4015 21 
d BYTE EURODECK (INT) 168 
3 BYTE REPRINTS (INT'L) 161 
: BYTE SHOW SERVICE (INTL) 142-143 
? BYTE SUB MESSAGE 274 
E DATAPRO (INTL) 150-151 
Е DATAPRO 160 
к DATAPRO 214-215 
< DATAPRO (INTL) 269 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 


inquiry No. Page No. 
4 
1356 Accton Technology 246 
Acer America 74 
1080 ACIUS 65 
1105, Адйгоп Technology 248 
1357, 1373 
1061 Adobe Systems 65, 209 
1287 AGE Logic 292 
Aladdin Systems 209 
1062 65 
1154 Allegiant! Technologies 277 
116 Allied Telesis 246 
1422 Alps Electric 4015-4 
1107, Alla Research 246 
1358 
АМО 9,74 
American Magatrends 24 
1063 American Small Business 65 
108 мет д 246 
1 
em Ansel Communications 246 
1064, Арре 24, 65, 74, 93, 
1077 113, 125, 209, 265, 273 
1328 APS Technologies 288 
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Think Multiplatform 


Portable code and flexibility 
are key to successful 
software development 


t is exceedingly easy to develop a narrow world 
view focused on a specialized segment of tech- 
| nology. Almost every potential client seems to 
want a specialist with a minimum of 10 years ex- 
perience—Mac Toolbox, Windows API, Novell, telecom- 
munications, IPC, RPC, the list goes on. My favorite is a 
request for an experienced Newton MessagePad devel- 
oper, which appeared on AppleLink about two months af- 
ter the Newton's release. There must have been all of 
two or three in the world at the time. 

The problem with being a specialist is that you're 
locked into a smaller world; it's easy to lose sight of the 
fact that there are few homogeneous computing envi- 
ronments out there. I believe that flexibility is the long- 
term key to survival as a consultant. 

I keep reading that Windows is ubiquitous and the 
Mac is—once again—doomed. Never mind those poor, 
isolated souls running OS/2 or Unix. Just design your 
applications to run on Windows and you can conquer 
the world. My company's experience with real-world 
clients offers proof to the contrary. During the last several 
years, the bulk of our contracts have involved porting 
applications from one platform to another. And the ma- 
jority of our porting work has required moving applica- 
tions from Windows to the Mac. 

At first this was a surprise, even though I dearly love 
the Mac and think everybody should have one. The basic 
issue behind this move from Windows to the Mac is not 
that the customer's applications are not doing well under 
Windows, but that the Mac continues to appear through- 
out corporations in growing numbers. 

Last year, IDC did a survey of computer use in small, 
medium, and large corporations. It found that 60 percent 
of the companies surveyed had Macs installed, which is 
a significant market presence. 

Although I've focused my discussion on Mac versus 
PC, many forces are at work in the marketplace. Windows 
NT wants to become the corporate server of choice and 
looks like it will be driving the move to standardized 
multiprocessor platforms. The PowerPC may add new 
life to Unix on the desktop, and OS/2 sales are increasing. 
According to an article in the Wall Street Journal, OS/2 
sales are small compared to those for Windows, but sales 
have been increasing since the release of Windows NT. 
Is there a platform you can afford not to support? 

Exciting changes are taking place off the desktop, as 
well. Corporate reengineering is in full swing, with the re- 
sult that more and more desktop machines need to talk to 
central corporate platforms—V AX, AS/400, and the like. 
You know the world is changing when IBM runs ads 
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showing how flawlessly the Mac connects to its AS/400 
systems. Users have also become mobile, with laptops, 
hand-held computers, and PDAs (personal digital assis- 
tants) becoming much more prominent. 

But what does this mean from the point of view of a 
software engineer? You must be ready to take your code 
anywhere with minimal notice. The need to write pro- 
grams that run within multiple operating systems and 
hardware platforms is becoming the norm, not the ex- 
ception. To cope with this, your design and development 
efforts must be based on the premise that the code will op- 
erate in multiple environments. 

Simply put, design and develop portable code. There’s 
nothing magic about writing portable code. Design short, 
modular functions. Separate the user interface from the 
computationally intensive internals. Isolate your plat- 
form-specific calls under generic wrappers. 

When you're debugging, use every available tool to 
provide automated code checking. Have other people 
comment on your code. Learn to accept and give con- 
structive criticism. It is difficult to know everything, par- 
ticularly when you are fielding applications on multiple 
platforms. Last, but by no means least, document, docu- 
ment, document. 

I know there's nothing new in this advice. However, I 
am continually amazed at the amount of code my com- 
pany inherits that cannot even make it through a moder- 
ate warning-level check from the compiler or that ties 
pieces of the user interface into all levels of the code. 

Of course, some products should not be designed for 
multiplatform operation. But for the majority of new ap- 
plications, if you plan their move to multiplatform support 
from the start, you'll have a flexible product that's better 
able to take advantage of the shifting market realities. ІШ 


Raymond GA Cóté is a BYTE consulting editor and vice president 
of product development at Appropriate Solutions, Inc. (Peterbor- 
ough, NH). He can be contacted on the Internet at rgacote 
@world.std.com or on BIX c/o "editors." 
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DELL DIMENSION XPS P90 
PENTIUM 90MHz SYSTEM 


52999 


BUSINESS LEASE: $111/MO. 
ORDER CODE #500017 


e 8MB RAM 

e A A ADT) ГУ 

2 Ті 5 

e PCI VIDEO CARD WITH - 


T тағ, 


ViDEC; ВАЛА 


e 256KB EXTERNAL CACHI 
e ONE DISKETTE C DRIVE 13.57 
e SPACESAVER KEYBOARD 


e MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


GEMHZ ПХ 


DELL DIMENSION 466У 
1486 DX2 66MHz SYSTEM 


51688 


BUSINESS LEASE: $70/MO. 
ORDER CODE #300019 

• SMB RAM 

340MB HARD DRIVE 

e V515 MONITOR (15° CRT, NI} 

e ACCELERATED LOCAL BUS VIDEO 

e ONE DISKETTE DRIVE (3.57] 

e SPACESAVER KEYBOARD 


ә MS-DOS 6.2/ MICROSOFT 
WINDOWS 3.1/MOUSE 


DELL DIMENSION ) 
PENTIUM 90MHz 5 


52098. 


BUSINESS LEASE: $9 
ORDER CODE #500 
• BMB RAM 
е 450MB HARD DRIVE 
e У514 MONITOR |14 
e PC! VIDEO CARD WI 
VIDEO RAM 
е 256KB EXTERNAL C/ 
ONE DISKETTE DRIVE 
SPACESAVER KEYBOF 


e MS-DOS 6.2/MICRC 
WINDOWS 3.1/MC 


SOMHZ 


DELL DIMENSION . 
1486 5Х2 SOMHz 5 


5100! 


BUSINESS LEASE: $5 
ORDER CODE #300 


• AMB RAM 


ACCELERATED LOCA 
е ONE DISKETTE DRIVI 
е SPACESAVER КЕҮВО» 


e MS-DOS 6.2/MICR 
WINDOWS 3.1/NK 


| атату 1,956 business user respondent s valid in the U.S. only. Some produce 
ons. MS-DOS and Microsoft are registered trademarks and Windows is a mademark « 
айдын [rroprietary interest m the marks да names of others. © 1994 Dell Comper Corporat 


| CO ROM 
у | T100MHz 0X4 


5 P90 DELL DIMENSION XPS 4100V 
STEM i486 DX4 100MHz SYSTEM 


52488 


BUSINESS LEASE: $92/MO. 


ORDER CODE #400012 

e BMRB RAM 

e ASON А» 2 
СЕТ, Ni} . 5 MONITOR [1 RT Ni 
1 IMB e 1MB VI VIDEO CARD 
HE e 256KB EXTERNAL CACHE 
8:57 е ONE DISKETTE DRIVE (2.57) 
D © SPACESAVER KEYBOARD 
OFT © MS-DOS 6.2/MICROSOFT 
JSE WINDOWS 3.1/MOUSE 

(PICTURED SYSTEM! 


ЗЭН SX 


DELL DIMENSION 4335У 
i486 SX 33MHz SYSTEM 


$1299 


/МО. BUSINESS LEASE: $48/MO. 
28 ORDER CODE #300027 
• ДМВ RAM 
e 210MB HARD DRIVE 
RT N © SVGA MONITOR (14 CRT) 
3US VIDEO • ACCELERATED LOCAL BUS VIDEO 


229) e ONE DISKETTE ОКМ (3 57 
D e SPACESAVER KEYBOARD 
OFT е MS-DOS 6.2/MICROSOFT 
JSE WINDOWS 3.17MOUSE 


nd promotions not autlable m Canada or Mexico. “Busmess leasing arranged by 
vlicrosoft Corporation. The Inte! Inside and Pentium Processor logos, 1486 und 
All nghts reserved. 


STILL NO SCREAMING 
CUSTOMERS. 
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AND ASSOCIATES* 


[n their annual quest for the desktop PC with the 
highest customer satisfaction in the business, J.D. 
Power and Associates recently surveyed 1,956 business 
users of desktop PCs. What did 
they discover? Dell owners were 
the most satisfied, which meant 
Dell earned the “J.D. Power and 
Associates Highest Customer 
Satisfaction Among Desktop PC Users Award” for 1993. 

So what makes Dell’s customer support so different? 
We like to think it's programs like SelectCare;' which 
lets you choose different levels of support and pay for 
only as much as you need. Or theres our guaranteed 
next-day, on-site service; which will put a real live 
person at your desk. 

To get this outstanding service and support, call 
Dell today. Your PCs will scream. But you wont. 
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